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An Unkempt Legacy 








E ANCIENT HOME BUILDER who 

first brought into existence the cellar 
doubtless was motivated by all of the best 
intentions extant, nevertheless, he passed 
on to us an institution which smacks of 
slovenness and adds mightily to the labors 
incident to housekeeping. 


We once heard of a schoolboy definition 
which is reasonably worthy of repetition: 
“A cellar is a place under the house where 
you keep things that are dirty and not fit to 
be shown in the house.” In most cases, 
we believe, this observation conjures up a 
vision of antiquated perambulators, 
leather abominations that were once sold 
as shoes, underwear peeping from over- 
stuffed barrels against the seldom-arriving 
day when they might be rushed into serv- 
ice as shoe rags or what not, boxes bris- 
tling with splinters and. miscellaneous 
printed matter, and always the stygian 
coal bin and spiders beyond all counting. 
Despite all of this we ven- 


tidiness and in some instances going the 
whole distance by way of providing play 
rooms, we still incline to the opinion we 
expressed several years ago that the future 
home, as a general proposition will be de- 
void of a cellar. 


All items considered, the cost of a cellar 
is an appreciable portion of the total cost 
of the house. Indeed, when one envisions 
the greater percentage of the homes of 
the future occupied by tenants with cars, 
it will be conceded that the cost of a cel- 
lar plus the cost of a detached garage will 
offset the cost of a built-in garage plus an 
exceedingly small space for the gas house- 
heating furnace and other gas appliances 
by an amount that will take care of en- 
tirely insulating the house, with enough 
left to start payments on additional equip- 
ment for housecooling by gas. 


The gas industry has done good work 
by way of showing how a 





ture to assert that one of 
the most frequent ejacu- 
lations that assails the 
real estate man’s ears when 
showing a new house is, 
“My, what a nice cellar!” 


Granted that gas house- 
heating is materially as- 
sisting in ridding the 
cellar of much of its un- 





gas heated home can also 
boast of a play room. 
Might it not also be in or- 
der for some progressive 
companies to show plans 
for eliminating the cellar 
entirely—particularly for 
many folks who will even- 
tually consign the play- 
room to more haphazard 
uses? 
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As We See It 


Mechanical Water Gas 
is an Accepted Thing 


VERY FEW YEARS ago a fully mechanized 
A water-gas machine was unknown. Then be- 

gan the experimental period including the dif- 
ficult development of fully automatic operation with 
charging and clinker removal fully mechanized. 

At the recent Production Conference it was noted 
that in the discussion of water gas all participants ap- 
peared to regard fully mechanized operation of water- 
gas making as a matter of course. Although this is 
altogether a logical result, yet it is both surprising and 
gratifying that so soon after commercialization this type 
of machine should be so universally accepted. 

This situation is a real compliment to the equipment 
companies that have done the development work. It 
also reflects a very wholesome, open-minded, progres- 
sive spirit among the operating engineers of the indus- 
try. These men know that rash acceptance of new de- 
velopments is not warranted. But they are not afraid 
to try new things and they accept them with apprecia- 
tion when they promise to contribute, as does mechani- 
cal water-gas operation, to efficiency and economy in 
their division of the industry. 








+ --—— 


Production Conference Studies 
the Mixed-Gas Problem 


Te outstanding problem in the gas industry to- 


day of a technical sort appears to center around 

the question of supplying mixed gases with the 
maintenance of satisfactory service conditions on the 
customer’s premises. Not only is this problem impor- 
tant where natural gas and manufactured gas are mixed; 
it has equal or greater importance where refinery gas, 
oven gas, water gas, and other modified or unusual 
sources contribute to the supply. 

A great many people have thought that the invasion 
of natural gas into much of the area which manufac- 
tured gas has previously dominated forecast the dis- 
continuance of manufacturing operations quite gener- 
ally. As more facts develop that conclusion seems to 
be wholly unjustified. There is more and more evi- 
dence that the gas industry is going to be very active 
in the marketing of petroleum-refinery byproduct gas 
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and the manufacture of gas from coal and oil in ways 
that can very successfully compete with the natural 
product for at least a part of the business. 

The industry should particularly study the excep- 
tionally fine set of papers presented at the Production 
Conference in a symposium under the chajrmanship of 
J. A. Perry, of the U. G. I. Company. In that meet- 
ing nine men with first-hand personal experience in 
mixed-gas problems presented meritorious papers on 
various phases of this broad subject. The result was a 
session that contained many-fold more real informa- 
tion for the benefit of the industry than is usually pos- 
sible at a single session in any conference or convention. 
Fortunately, substantially all but one of these papers has 
been mimeographed and can be had for the asking from 
A. G. A. headquarters. Any management which de- 
sires to know what is going on in the industry and to 
take advantage of recent developments of importance 
should get this particular group of papers and study 
them. . 


Lessons From the 
Memphis Convention 


HE RECENT MEETING of the Natural Gas 
Department brought out, we believe, two points 
worthy of comment: First, the personnel of 

those in attendance and, second, the permanency of the 
meeting. 

In the first case we refer particularly to the goodly 
proportion of gas men at present concerned with the 
production and distribution of manufactured gas. Their 
companies showed fine judgment in sending them to the 
Memphis meeting and the ultimate good to be derived is 
too obvious to warrant mention. 

As regards the permanency of the meeting we feel 
that it will be a great many years before this gathering 
will be consolidated with the October American Gas As- 
sociation Convention. A cursory study of the matter 
will lead one to see that this is as it should be. For 
geographical reasons and because the technology of pro- 
ducing and distributing natural gas contains its own 
unique problems the meeting should be distinct and sep- 
arate. Many gas men, particularly those concerned with 
manufactured gas, are still prone to consider the October 
Convention as a meeting of those solely interested in 
manufactured gas. This is far from correct. It is a 
meeting of the entire industry. It is the parent meeting 
for any and all kinds of gas that is sold by utility com- 
panies to the public. 

It would be just’ as illogical to combine the Production, 
Accounting and Distribution Conferences with the fall 
meeting as to combine the Natural Gas meeting. 

Manufacturers of equipment and supplies which find 
use largely in natural gas procedure would do well to 
likewise consider this question and arrange to display 
their wares at the October Convention. 














June, 1931—American Gas Journal 


33 








In his address, “The Gas Industry in America,” delivered 
before the First International Gas Conference and 68th Annual 
General Meeting, Institution of Gas Engineers, at London, 
England, June 3rd, 1931, President Paige of American Gas 
Association succinctly brought out the various problems and 


ROM the ancient monthly charge applicable to 
gas lighting, now a matter of history, the de- 
velopment of gas cooking brought about a flat 
charge of so much per thousand cubic feet re- 
gardless of the amount used. As domestic users 

grew in number, with varying demands, and when gas 
entered the industrial and house heating fields, it be- 
came necessary to make such rates as would com- 
mand large volume business by suitable reduc: 
tions of the consumption charge for large volumes. 
Out of this grew the service charge, the initial charge 
and the minimum monthly charge on domestic busi- 
ness, and the demand charge on industrial and house 
heating business, so favorable to the development of 
the industry, and so just to the consumer by charging 
against each customer relatively what it costs to serve 
him. This theory is now in general practice in the 
United States and has been recognized by innumerable 
commissions and court decisions. Efforts to bring this 
about have resulted numerically in a multitude of rate 
forms and some company schedules contain as high as 
ten different rates for different classes of service. 


Selling Gas on a Therm Basis 


Last year witnessed the birth in America of the ther- 
mal basis of billing customers. This was done in August 
1930 by the second largest gas company in America, 
The Peoples Gas Light and Coke Company of Chicago. 
At the present time 9 of the larger companies, serving 
25 cities and towns in various sections of the country, 
have adopted this therm method of billing, and the tfu- 
ture promises an even more widespread use of the 
method of billing with which you are all so familiar. 

An important factor in the adoption of this method 
of billing is the expansion and development of the nat- 
ural gas phase of our industry. In former years the 
average American gas company was a compact self 
contained local affair, and the thermal content of its 
product was adjusted to suit local conditions, and re- 
mained relatively stable for years, but today in many 
sections of the country our companies are really a vast 
interconnected pool of gaseous energy. Some companies 
now serve gas consisting of a mixture of By-Product 
Coke Oven Gas, Water Gas, Oil Still or Refinery Gas, 
as well as Natural Gas, and the physical and economic 
modifications of all these factors present complicated 
problems which may necessitate variations in the ther- 
mal content of the gas marketed. 

Statistical studies of all the rates in effect in the terri- 
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present status of the American gas industry. In addition he 
explained the functioning of American Gas Association and its 
manifold services to its members. From Mr. Paige’s address 
is reproduced herewith his observations on the matter of 
“rates.’—Editor. 


tories served by companies supplying gas in the United 
States and the comparison for the five year period, Jan- 
uary 1, 1925 to, January 1, 1930 indicate that there is 
a definite trend toward 

(1) The use of more rates, i.e., different rates for 
different classes of service. 

(2) The recognition of the service cost element in 
domestic rates, either through a service charge or a 
relatively high initial charge for the first few hundred 
cubic feet. 

_ (3) The establishment of the demand principle in 
industrial and house heating rates, through the use of 
demand charges or rates of the Wright Demand type. 

1. The use of more rates. Between 1925 and 1930 
the number of rates other than general rates increased 
sixfold (from 169 to 1038). 

2. The recognition of the cost element in domestic 
or residence rates. When house heating is excluded 
we find that the cost of supplying other domestic service 
consists largely of customer cost which is alike or al- 
most alike for all customers. The demand cost is not 
important until house heating is considered, and it is 
only natural that we find the general domestic rates 
changing gradually to rates which either have a direct 
service charge or which carry an element of service 
cost in the charge for the first few hundred cubic feet. 
There have been numerous pertinent decisions from the 
regulatory bodies (Public Service Commissions) and 
the courts which indicate a growing recognition of the 
fundamental requirements of the gas industry with ref- 
erence to rates and rate-making. Such decisions have 
definitely approved, as being best for the customer, the 
service charge, the minimum bill or that form of rate 
in which is incorporated some of the elements of the 
cost of service in the charge for the first few hundred 
cubic feet. 


Some Effects of the Service Cost 


It is necessary to keep in mind that if service cost 
element in the rate is too large, the commodity charge 
will be lowered to such an extent that considerable 
peak load space heating may result. If the service 
cost element is small, the resulting commodity charge 
may be so high that the company may not be able to 
cbtain much additional load from water heaters and 
other smaller appliances. 

3. The establishment of the demand principle in in- 
dustrial and house heating rates. In supplying house 


heating service, the volume per customer is very large 
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and the diversity factor practically disappears owing 
to everyone turning on his maximum requirements dur- 
ing extremely cold weather. Thus a demand charge 
becomes more important. Most of the house heating 
rates now in effect contain demand charges based on 
the square feet of radiation in the home. In industrial 
service a demand charge which permits the customers 
with high load factors to earn a lower average price, en- 
ables the gas company to better meet competition. 

In nearly, if not quite, every state of my country a 
public service commission or board has been created 
to administer the public service regulatory laws of the 
state. These commissions mostly have broad jurisdic- 
tion over rates, service, the issuance of securities, etc. 
and in many states no new utility may begin business 
without first securing the commission’s approval. The 
orders and decisions of these commissions, however, are 
subject to review by the courts of the respective states, 
as well as by the federal courts of the United States 
up to and including the court of last resort, the Su- 
preme Court of the United States. 

The principal question which brings such matters into 
the United States courts is violation of that Section of 
the federal Constitution of the United States prohibit- 
ing confiscation of property. This section has been held 
to forbid the enforcement by regulatory bodies of rates 
which are not sufficient to enable a public utility com- 
pany to realize a fair return upon the value of the 
property. 

As a result of the work of our rate and similar com- 
mittees in other branches of the public utility industry 
there has developed a great sense of unity, common 
interest, and cooperation between the different groups 
of public service enterprises,in the handling of valuation 
and other basic rate questions. Rules and principles 
of valuation judicially determined in railroad or tele- 
phone cases frequently become the controlling prece- 
dents in gas and electric cases, and vice versa. 

Marked progress along these indicated lines has been 
made to such an extent that the fundamental principles 
which must control regulatory rate administration and 
service are gradually being placed outside the field of 
controversy by successive judicial decisions, which 
necessarily become the guide marks for administration 
by the state commissions. The subject of rates and 
rate making is today being more thoroughly and coura- 
geously studied by company executives, counsel and 
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public officers; and phases that were long left obscured 
and neglected are far better understood than formerly, 
with the aid of continuous clarification from the courts 
and some of the commissions. 

The subject of the legal basis of rates, though con- 
stantly receiving clarification, is a living and ever-de- 
veloping one, and hence can never become completely 
stabilized. New problems, particularly those presented 
by the present rapid development of natural gas supply 
on an enormous scale, call for the enunciation of new 
legal principles for rate making or new applications of 
old principles. 

Further reference to the statistical studies previously 
mentioned also illustrate the growing use of promotional 
rate structures in the general service and domestic field. 

Five years ago only 25% of the domestic rates could 
be termed promotional or in any way based on sound 
theories of rate making practice, but today nearly 50% 
or one-half of domestic rates embody some of the ele- 
ments of fixed cost; this 5}0% probably represents 80% 
of the entire gas sold. 

In addition to this marked increase in the number 
of domestic rates reflecting the element of fixed cost 
there have also been significant changes in the provis- 
ions regarding minimum bill. Five years ago nearly 
10% of the domestic rates had no minimum bill pro- 
vision, that is, if the customer used no gas he received 
no charge from the company. However, today nearly 
93% of the domestic rates for gas service in America 
contain some sort of minimum bill provision. 

While as yet there are relatively few of the three part 
demand rates applying to domestic service, the use of 
these demand rates reflecting the various elements of 
cost has shown a marked increase during this period. 
This is especially true of the rates for heating homes 
and dwellings with gas as the number of demand rates 
for this type of service increased from 7 at the begin- 
ning of the period to 164 at present. 

The extent to which rates for special classes of serv- 
ice have increased during the period is also noteworthy. 
For example, five years ago the total number of house 
heating rates was only 40 whereas today there are more 


_than 10 times that number. 


The same general trends are apparent for rates appli- 
cable to other special classes of service such as indus- 
trial and commercial uses, water heating, and other 
rates designed to secure special classes of business. 


cee 
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Gas Burner 
Design 


II - The Entrainment of 
Primary Air 


E. R. WEAVER, J. H. EISEMAN 
and 
F. A. SMITH 


Bureau of Standards, Washington, D. C. 


(Continued from May Issue) 


OR the reasons given, all phases of burner and 
appliance design depend largely upon the extent 
to which primary air can and should be en- 
trained. Because it is easily possible to reduce 
the amount of primary air to any extent desired 

by limiting the opening for air in the burner casting or 
by closing an air shutter, it is very convenient to build 
all burners in the form that will permit the entrainment 
of a maximum amount of air and to control the amount 
admitted by the. means mentioned. In the discussion 
which follows, the effect of various details of construc- 
tion upon the entrainment of air will be given, and the 
combination which results in maximum air injection will 
be described. 

The total volume of air entrained by a stream of gas 
depends upon the following factors: 
The volume of gas delivered per unit time. 
The fall of pressure through the orifice. 
The specific gravity of the gas. 
The size and form of the orifice. 
The position of the orifice. 
The area of opening at the air shutter. 
The design of the injecting tube (or mixing tube). 
The dimensions and shape of the burner head. 
The total area of the burner ports and to some 
extent the number and form of the ports of which 
the total is made up. 
10. The temperature of the burner. 


The Orifice 


The flow of gas through an orifice under the small 
pressure of the usual city supply may be represented for 
practical purposes by the following equation. 

/h 
q = aK / os 
vd 


OOON DO 1 > Hh 


in which g is the quantity of gas delivered per unit of 
time, a is the area of the orifice, h is the fall of pressure 
through the orifice (ordinarily with the gas cock wide 
open h is nearly the pressure above atmospheric of the 
gas in the supply line), d is the specific gravity, of the 
gas referred to air, (air = 1.00) and K is an “orifice 
constant” or “coefficient of discharge” that depends 





A summary based on a letter prepared for answering inquiries 
to be issued as Letter Circular 299. 
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mainly upon the form of the orifice and the units em- 
ployed. 

Usually the orifice has the form of a cylindrical hole 
through a metal plate of appreciable thickness, or a 
cylindrical hole opening at one end into a cone which is 
concentric with the hole. The cylindrical portion is 
called the “channel”. The conical portion may occupy 
the whole thickness of the metal in which case we may 
regard the channel as of zero length. In Technologic 
Paper No. 193, to which reference was made at the be- 
ginning of this circular, any orifice without a channel 
was called a “sharp edged orifice” without regard to 
whether the conical portion was on the side of the ap- 
proach or the discharge. The term has come to have a 
special meaning in the field of gas measurement and 
should be limited to an orifice which has the conical 
portion at the outlet and which opens rapidly enough to 
be independent of the thickness of the metal. If the 
rate of flow of gas, “q”, is expressed in cubic feet per 
hour, the area of the orifice, “a’, in square inches, and 
the fall of pressure, “h”, in inches of water column, the 
value of K for a sharp edged orifice is about 1000. 
Probably a majority of the orifices used for gas appli- 
ances have a 120° cone on the inlet side, the angle of the 
common twist drill. Since the surface of this cone 
approaches the axis of the channel at an angle of 60°, 
the “angle of approach” is said to be 60°. If the cone 
occupies the full depth of the metal in the case of a 60° 
approach the value of K is about 1090. With sharper 
angles of approach the value of K increases. For an 
8° angle it is about 1450. Increasing the length of the 
channel from zero at first increases and then decreases 
the value of K; the increase is a maximum when the 
length of the channel is about half its diameter and 
amounts to some 20 per cent of the value of K for a 
sharp edged orifice. After the maximum is passed, K 
diminishes but slowly and does not reach the value for 
an orifice without a channel until the length of the chan- 
nel is at least ten or fifteen diameters. 


Accuracy of Formula 
For the average drilled orifice, the area of which is 
computed from the nominal size of the drill and which 
has an angle of approach of 60° and a channel at least 
as long as its diameter, the value of K may be assumed 
to be 1300 without much error. The formula then 
becomes 
/h 
q=130a /— 
Vd 
The formula does not very accurately represent the effect 
upon flow of changing either the size of the drill for such 
orifices or the pressure of the gas, but is probably accur- 
ate enough for most practical purposes. Generally the 
flow increases somewhat less than in proportion to the 
nominal area and more than in proportion to the square 
root of the pressure. The first effect probably results 
from the fact that the hole is larger than the drill by a 
fraction that is inappreciable for a large drill but of 
greater relative importance for a small one; the second 
effect from the fact that the hole is not a perfect “sharp 
edged orifice”, for which the relationship between pres- 
sure and flow was derived. 


The Effect of the Form of Orifice on the 
Entrainment of Air 


The amount of air entrained by the gas stream is 
closely dependent upon its kinetic energy, and anything 
that tends to dissipate this energy, including friction in 
the orifice itself and turbulence as the gas enters the 
mixing tube, reduces the amount of air entrained. The 
loss of energy by friction is least in an orifice without a 
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channel, and within any convenient range it makes no 
difference what angle of approach is used if the cylin- 
drical channel is missing. The loss of entraining power 
is greater the longer the channel, but the variation is not 
proportional. The mechanical difficulty of making ori- 
fices of accurate size but entirely without channels is 
considerable, and most of the effect of a channel is pro- 
duced in a length equal to about half the diameter ; hence 
no attention need usually be given to the length of chan- 
nel beyond making it as small as is convenient in manu- 
facture. Such an orifice will give only about 5 to 7 per 
cent less air entrainment than one with a perfect sharp 
edge. 

The question of turbulence is at least as important. 
Orifices intended to be similar, but which are actually 
different because of a visible burr or even an imperfec- 
tion that is not readily detected by the eye may produce 
a turbulent jet which will inject ten per cent less air 
than a good jet. An orifice may be readily tested for 
turbulence by passing a stream of gas through it and 
igniting. A long, straight, slender flame results from 
an orifice that will produce good entrainment, a spreading 
or irregularly shaped flame from one that will not. For 
good entrainment the direction of the jet must be accur- 
ately along the center line of the mixing tube. 


The Form of the Mixing Tube 


The form of the mixing tube which will result in a 
maximum entrainment of air has been the subject of a 
long series of experiments which led to the result repre- 
sented in Figure 2. Usually in the design of a burner, 
the number of ports and their size are determined by 
considerations of greater importance than their effect 
upon the entrainment of air, hence the other dimensions 
of the burner, which the designer is usually at liberty 
to alter, are specified with reference to the area of the 
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ports. The optimum throat area, 43 per cent, was de- 
termined with a cold burner of a construction which 
favored high entrainment. Obviously the most favor- 
able area depends directly upon the resistance to flow 
through the mixing tube and burner head, and since this 
resistance may be increased by obstructions to flow in 
the casting and by the heating of the burner, the opti- 
mum throat diameter may be somewhat less than 43 
per cent in practice, but is rarely much, if any, less 
than 40 per cent. 

The area of the throat is the most important of the 
several relative dimensions given. If a pipe of uniform 
cross section equal to that of the mixing tube at the en- 
trance to the burner head is substituted for the mixer 
shown, the change results in a reduction of the amount 
of air entrained by about fifty per cent. The length and 


taper of the tube beyond the throat must be such that 
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the stream expands gradually without eddies or change 
of direction until the “velocity head” at the throat has 
been largely converted into “pressure head.” This re- 
quirement permits considerable variation from the form 
shown without serious loss of entraining power; but 
alterations should be made with caution, and sudden 
enlargements or changes of direction of the passage 
must be entirely avoided if good entrainment is neces- 
sary. 
The Momentum of the Gas Stream and Its 
Relation to the Entrainment of Air 


It has been found, (See Technologic Paper No. 193, 
Design of Atmospheric Gas Burners.) as an experi- 
mental relationship, that for a given burner the momen- 
tum (the product of mass and velocity) of the jet of gas 
as it leaves the orifice, bears a sufficiently constant ratio 
to the momentum of the mixture of gas and primary air 
as it passes any definite cross section of the burner to 
permit the use of a constant in most problems of design. 
A theoretical demonstration of this relationship involves 
assumptions which are not justified except by the result 
of the experiments themselves, hence the rule is entirely 
empirical. 

In the statement of the rule and the equations devel- 
oped from it the following symbols will be used. 


a = the area of the orifice 
d = the density of the fuel gas 
q = the volume of the gas flowing through the orifice 
per unit time 
m = the mass of gas flowing through the orifice per 
unit time 
v = the velocity of the gas flowing through the orifice 
A = the area of any definite cross section of the 
passages through the burner. 
D = The density of the mixture of gas and primary 
air 
QO = the volume of the mixture flowing through the 
burner in unit time 
M = The mass-of the mixture flowing through the 
burner in unit time. 
V = the velocity of the mixture past the cross section 
of area A. 


P = the total area of the ports. 
a1, di, qi, Ax, D1, etc., represent one set of simul- 
taneous conditions and results of operation of a burner 
and ae, de, qe, etc., another set of simultaneous conditions 
and results of operation of the same burner. 
The constant ratio of momenta is represented by the 
equation 
MV 
—=C, a constant (1) 
mv 
For all burners which are geometrically similar and 
differ only in size, C should have the same value. 
By definition 





Q 
Vv=— 
A 
q 
v= 
a 
M = DQ and 
m, = dq 
Substituting these yalues in equation (1), 
: aDQ? 
2 
Adq? 
Solving for — 
, d 
Q / / 
eee) BC. ~ Rate (2) 
q Vv Vv aD 
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The arbitrarily chosen cross section A is a constant 
for a given burner, hence \/AC is also a constant and 
‘may be represented by k. Then 

Q 7 


—=_k /— (3) 
q V aD 
The injecting power of the burner is thus represented 
by a characteristic constant “k” which may be defined by 
rearranging equation 3 into the form 
Q /aD 
2S ef ae (4) 
ao oe ie 
Since the value of Cis the same for burners of dif- 
ferent sizes but the same geometrical form, the value 





d 
of should be the same for geometrically similar 
VA 
burners. For the purpose of predicting a value of k, 


it is most convenient to take the section A through the 
ports so that 
A = P, where P is the total “port area”. 


With no restriction of air by a shutter, a cold burner 
of the design shown in Figure 2, which has all parts 
perfectly machined and aligned, and employs a perfect 
sharp-edged orifice, has a value of k equal to about 
1.2\/P, where P is the total area of the ports in square 
inches and the volume delivered is expressed in cubic 
feet per hour. To allow for imperfections in manu- 
facture, heating in use, etc., the value of “k’ should 
probably not be assumed greater than 0.8\/P, and even 
this value should be checked by testing a reasonable 
number of burners after manufacture is begun. 

Equation (3) may obviously be put into many forms. 
Instead of the ratio of the volume of the mixture to the 
volume of gas we may want the volume of the mixture. 


/d 
Q=kq /— (5) 
Vv ab 
or the volume of air injected 
d 
—equiy, / -——-s¢ (6) 
Vv aD 
or the ratio of the volume of air to the volume of gas 
| Baa 
=k /—-—1 (7) 
q Vv al .. 


Frequently we wish to solve for the area of the ori- 
fice, which is given by the equation 


d q 
axsk— {i — )’ ° (8) 
D Q 
From the equation already given for the flow of gas 
through an orifice, 


/h 
q= 130a / — 
ved 
q /d 
a= — — 
1300 V h 


Substituting this value of a in equation (3) and sim- 
plifying, we get 
Q* D 


= 1300 k* q Vhd (9) 
If we write equation 3 in the form 
d 
QD = kg — 


a 
and substitute for D its value 


q 
D=1— 





(1—d) (10) 


and solve for Q, we get 


/ d 
Q=1/2q (l1—d) + my q’ (1—d)? + 4 k*q? —— 


a 
q / 4k*d 
Q—4 =+( /A—d? + ——1—d ) 
2 V a 
and the ratio of the volume of primary air to the 
volume of gas is 
Q—¢ / k*d 
= 1/2 ( Ya al +4 





—l-—d 





(11) 
q a 


Similarly a may be eliminated as in equation 8, when 
the ratio of air to gas becomes 
Q—4q / 5200k* 
angen oe O80 Hb ~ dy & 
Vv 





vnd—1—<') (12) 


q q 

When comparing the operation of a burner under two 
sets of conditions, it is not always necessary to solve 
for the burner constant k. For the purpose of these 
problems one set of conditions may be represented by 
symbols with the subscript 1 and the other set by sym- 
bols with the subscript 2. Such equations as the fol- 
lowing are easily derived from equation (3). 








as ( Q: ) ( qe ) dz Dz 
— =f — (13) 
ai Q; Q. d; D, 
and 
Q: Q, /% d. D, 
ee | ee (14) 
q: q: V_ aed: Dz 


Problems [lustrating the Computation 


of Primary Air 


Problem 1. 


A burner supplied with gas of 0.75 specific gravity through 
an orifice drilled with a No. 43 standard twist drill (area, 
0.0062 sq. in.) entrains 9.8 cubic feet of air per cu. ft. of gas. 
What is the value of the burner constant “k” ? 

Solution: 


From equation (10) 


q 
Pat. 2-6 


1 
= 1——- (1.—0.75) = 0.97 
10.8 


Equation 4 applies 
QO /aD /0.0062 0.97 
k= — 10.8 /———— 


“2 wp Snes ee 0.75 
k = 0.966 


Problem 2. 
With the burner of problem 1, what will be the ratio of 
entrained air to gas of 0.45 specific gravity if-the burner is 


equipped with a No. 30 (standard twist drill) orifice having an 
area of 0.00833 sq. in.? : 

Solution : 

Equation 11 applies 


Q—q / k*d 
—% J (ied)* 4 Go Qed 


q a 
/ 4X 0.966 X 0.966 * 0.45 
—=%f (065x065 +4 — 1.45 
Vv 0.00833 


== 64 

Hence, the volume of air entrained will be 6.4 times the vol- 
ume of gas. 

Problem 3. ’ 

If propane is to be used with the burner of Problem 1, what 
is the largest orifice that can be used and still permit the en- 
trainment of primary air equal to 65 per cent of that required 
for complete combustion ? 


Solution: Propane requires 23.9 volumes of air for compiete 
combustion. 








— = 23.9 k 065 + 1 = 165 
q 
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d 1.56 

e 0.5 

D=1. + — = 10K 
16.5 

k 


a=] 


Equation (8) a plies 
0.966 0.966 * 1.56 


d ( “) 
a= k? Pas Dees 2 
D Q 1.034 &K 16.5 * 165 
which is the size of a No. 46 standard twist drill. 


Problem 4. 

If propane is to be used and the burner of Problem 1 is to 
be equipped with an adjustable orifice, what is the lowest pres- 
sure at which 50,000 Btu per hour can be delivered and 65 per 
cent of the air required for complete combustion can be en- 
trained as primary air? 

Solution: The following conditions are the same as in Prob- 
lem 3. 


0.966 


= 0.00516 





Q : 

— = 165 k = 0.966 
q 

d = 1.5% 

D = 1.034 


The heating value of propane is 2575 Btu per cu. ft. The 
volume of gas required is therefore 
q = 50,000/2575 = 19.4 cu. ft. per hour 
Q = 165 X 19.4 = 320 cu. it. per hour 





Equation (9) applies 
Q? D = 1300 kK q Vhd 
/ 320 & 320 X 1.034 
fa = = 451 
Vv 1300 x 0.966 * 0.966 x 19.4 


hd = 20.3 
h = 13 in. of water 
This is the lowest pressure at which propane, supplied to the 
burner at the prescribed rate, will entrain the amount of air 
required. 


Problem 5. : 

It is known from experience that an industrial burner of 
particular form has a value of about k = 08 V P. It is de- 
sired to burn butane at the rate of 50,000 Btu per hour with 
‘primary air only. What will be the necessary area of the 
ports if the gas is supplied at 20 in. pressure? 

Solution: 

Butane has a heating value of 3350 Btu per cu. ft., has a 
specific gravity of 2.1 and requires 31 volumes of air for com- 


plete combustion. Therefore, 
50,000 
= —— = 149 cu. ft. per hour. 
3350 
—= 32 
q 
Q = 478 cu. ft. per hour 
d = 21 
D = 1.034 
k= 0608 VP 
k? = 0.64 P 
Equation (9) applies 
QD = 1300 kK q Vh 


478 X 478 & 1034 = 1300 X 0.64 P * 149 V 20 X 211 
P = 2.94 sq. in. 


Hence, a burner with 3 square inches of port area should 
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permit the desired air entrainment. Whether the flames would 
blow from the ports is another question. 


Problem 6. 

With the conditions otherwise as in Problem 5, it is found 
that a port area of 4 sq. in. is necessary to prevent lifting. At 
what gas pressure can the desired entrainment of air be ef- 
fected? 

Equation (9) again applies 

478 X 478 & 1.034 = 1300 « 0.644 & 4 X 149 Vh X21 


h = 108 in. of water column. 


Problem 7. 

When a given burner is supplied with gas of 520 Btu and 
specific gravity 0.43 through a No. 40 orifice, area (0.0075 sq. 
in.) the air entrained is 75 per cent of that required for com- 
plete combustion and is just sufficient for good operation. What 
is the largest orifice that can be used with satisfactory air en- 
trainment for a 625 Btu gas of 0.62 specific gravity? If the 
burner operates at normal rating at 6 in. pressure with the 
520 Btu gas, at what pressure will it give normal rating with 
the 625 Btu gas? 

Solution: 

We can use with sufficient accuracy the approximation that 
nine cubic feet of air will be required per thousand Btu liber- 
ated. Under the initial conditions therefore the “air:gas ratio” 
is 9 X 0.520 X O75 = 3.51 and 


Q: 
— = 451 
qi 


Q: 
Similarly, — = 5.22 


q2 
d: = 0:43, ds = 0.62 
D, — 0.874, D, — 0.927 
a: = 0.0075 
Equation 13 applies: 


aa (=) (=) . ds D; 
ai " qi Q: d; D: 
4.51 4.51 0.62 874 
as = 0.0075 —* — KX — X¥ — X — = 0.0076 
5.22 5.22 0.43 .927 


Hence, the sizes of orifices which will give equally satis- 
factory air entrainment for the two gases are practically 
identical. 

The formula for the flow through an orifice gives 


/ 
q: = 1300 X 0.0075 /—— 
V 0.43 


/h 
q: = 1300 x 0.0076 /— 
Vv 


0.62 
qs 0.0075 /6X 0.62 
—_— = / 
qz 0.0076 V 0.43 h 
For the same normal rating 

qi 625 


q2 520 
Substituting and solving 
h = 5.8 inches of water 
Hence, 625 Btu gas of specific gravity 0.62 and 520 Btu gas 
of specific gravity 0.43 can be interchanged without readjusting 
appliances and without appreciably affecting the rate at which 
heat is supplied or the aeration of the flame. 





Accuracy of the “Momentum Relationship” 


The examples given will probably serve well enough 
to show how almost any problem involving the entrain- 
ment of air can be solved with a degree of accuracy 
corresponding to the accuracy of the general rule that 
the momentum of the gas jet bears a constant ratio to 
the momentum of the primary mixture. The accuracy 
of this rule is best determined by examining the varia- 
tions of the “burner constant k”’, when pressure, size 
of orifice and density of the gas are changed. 

The rule requires that the burner constant and the 
ratio of the volume of primary air to the volume of 
gas do not change with changes of pressure. Ob- 
viously this is not true at very low pressures, for the 
“air: gas ratio” falls to zero as the pressure approaches 
zero. When the pressure is increased from zero, “k” 


approaches a nearly constant value, which is well main- 
tained throughout nearly all the common range of pres- 
sures of domestic gas supplies (about 3-12 inches of 
water column). 

At very high pressures the value of “k” falls off 
again. The pressure range within which “k” is satis- 
factorily constant depends to some extent on the burner 
and to some extent on the density of the gas. For 
burners with unusually large port area and small throats. 
“k’”’ increases somewhat with pressure within the usual 
range of service conditions. For burners with relatively 
small port areas and large throats “k” decreases with 
pressure. This reversal is more marked with a gas 


of low density than with a heavy gas, in other words, 
(Continued on page 62) 
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Industrial 
Furnaces 


For Gas 


V-Heat Treating 
Oven Furnaces 


LAWRENCE E. BIEMILLER 


Supervisor Fuel Sales, Consolidated Gas 
Electric Light and Power Company ot 
Baltimore 


HE previous article of this series considered 
pot furnaces, in which the article being heat 
treated is immersed in a molten metal or salt 
bath through which the heat is conducted. An- 
other type of furnace which may be used for 
the same general kinds of heat treating, and other kinds 
in addition, is the oven furnace. The oven furnace may 
be either direct or muffled; in the latter case, the prod- 
ucts of combustion cannot come in contact with the ma- 
terial being heated. Since this latter type comprises 
enly a relatively small percentage of the oven furnaces 
used, the term oven furnace is usually understood to 





Oven furnace with hearth—30 x 60, insulated with 
10 inches of Sil-O-Cel 
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Single Deck High Speed Steel Furnace 


mean a direct fired, non-muffle furnace, unless other- 
wise specified, and is so used in this article. The oven 
furnace consists essentially of a hearth or horizontal 
surface for holding the work, supported on the interior 
bottom of a more or less box like structure in which 
the gas is burnt. 

The oven furnace has its heat applied most frequently 
under this hearth but may have it applied both under 
and over, or in some cases, only over the hearth. It is 
made in a wide variety of sizes as a stock furnace, and 
in other sizes, and in special shapes as a special furnace. 
The oven furnace is used mainly for annealing, car- 
burizing, and hardening. 

As in the case of the same operations in pot furnaces, 
annealing and hardening consist merely of heating and 
cooling to the proper temperatures in the correct time 
periods. Carburizing, of course, consists of the absorp- 
tion of carbon by the steel. When carburizing in a cy- 
anide pot furnace the steel will absorb the carbon from 
the cyanide in which it is immersed, the cyanide having 
two functions; that of transferring the heat, and that 
of furnishing the carbon. When carburizing in an oven 
furnace, the carbon is furnished in the form of some 
solid carbonaceous material in which the steel to be car- 
burized is packed. ‘The article to be carburized and the 
carbonaceous material are packed in a sealed box, which 
is placed in the oven furnace for heating. The function 
of the carbonaceous material is only that of furnishing 
the carbon. 

Oven furnaces are made both in double and in single 
deck furnaces, and for widely differing operating tem- 
peratures. Items which should be considered in the se- 
lection of any furnace, and which are particularly im- 
portant in the case of oven furnaces, are listed below: 


1. The furnace should be of a size just large enough 
to accommodate the largest pieces frequently 
heated. It is nearly always wrong to select a pro- 
duction furnace to accommodate an occasional 
large piece. This large material should be heated 
in another furnace. 

2. An oven furnace must be selected to operate with- 
in a given definite temperature range. Unless the 
burners are specially manifolded, it is difficult to 











Two oven furnaces with hearths—30 x 60, placed so as to 
make their hearth at floor level 


hold minimum temperatures. For example, a well 
insulated oven furnace to operate at 1800° F 
maximum cannot normally be used below 1200° 
to 1400° F. 

3. Heat distribution is a result of the number and 
location of burners, and this matter must be care- 
fully studied to obtain ideal heat distribution in 
specific cases. 

4. The economical thickness of insulation depends 
upon the hours the furnace is in use after being 
heated up. If used for very short periods, the fuel 
cost for a heavily insulated furnace may be greatly 
increased above that of one with less insulation, 
dueto heat capacity of the former. The proper in- 
sulation also depends upon the desired working 
temperature and the refractories used or available. 

5. Sufficient time must be allowed for the desired 

‘ temperature to penetrate the interior of the object 
heated. It is possible to carry very high temper- 
atures and melt the outside of a piece of steel 
before the inside reaches a relatively low heat 
treating temperature. 

6. Automatic control is well adapted to oven furnaces. 
The accuracy obtained will depend upon location 
of thermostatic element, type of actuating mechan- 
ism, the proper burner capacities, as well as burner 
location, furnace design, shape and kind of ma- 
terial heated, and amount furnace door is opened. 

7. Furnace atmosphere can be controlled by the use 
of proportional mixing burners, in most instances. 

8. Oven furnaces should be located so as to facilitate 
materials handling. 

9. Mechanical parts, particularly door lifting mechan- 
isms should be simple but rugged. 

10. Standard refractory brick should be used, as much 
as possible avoiding special shapes. 


Single Deck Low Temperature Oven Furnaces 


A very large percentage of the oven furnaces in gen- 
eral use are single deck, and are operated at tempera- 
tures of 1800° F or less. The following tabulation il- 
Iustrates the operating characteristics of different 
size standard oven furnaces throughout the large range 
in size in which they are available. 


Furnace Number 


III 
Hearth size, inches............. 9x 14 18 x 24 36 x 72 
Height door opening, inches.... 6 14 18 
Thickness fire-brick ............ 3 4, 44 
Thickness insulation ........... 1y% 5 a 
Burner application ............ Underand Under Under 


; over hearth hearth hearth 
Burner capacity, B.t.u. per hr... 151,000 434,000 1,155,000 
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Maximum working temperature, 
° 


eR. agar. RST S A ee 2000 1800 1800 
Minimum holding temperature, 

a Oe Ee 1000 1200 1200 
Gas to hold at 1600° F., B.t.u. 

BRE AMORS. cis.wais tacts eeu sets 77,000 72,000 209,000 


By increasing the number and size of burners, a 
higher maximum operating temperature can be obtained. 
By special manifolding, the burner turn down can be 
increased. Where operating conditions justify, heavier 
insulation can be used, Heat transfer in these furnaces 
is by both radiation and convection. Refractory life 
should be 5 to 8 years, with hearths replaced every 2 
years due to abrasion. 

Standard gas fired oven furnaces are now made with 
10 inches of insulation behind 4% inches of refractory. 
For temperatures below 1600, the insulation consists of 
natural Sil-O-Cel brick laid on edge with the lines of 
cleavage at right angles to the direction of heat trans- 
fer. Above 1600, the insulation consists of 5 inches of 
calcined Sil-O-Cel and 5 inches of natural block. The 
hearth is made of carborundum with a cast alloy plate 

















Cross-section of Double Deck Furnace for Heat Treating 
High Speed Steel 
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on top. This alloy hearth will reduce maintenance costs. 
By the use of alloys, furnace roofs can be redesigned 
and lightened. Alloy fixtures, such as rails and rollers, 
greatly increase the flexibility of a furnace. 


Single Deck High Speed Steel Furnaces 


A special type of oven furnace is made to operate at 
temperatures of from 2000 to 2800, normally around 
2400° F, for hardening high speed tools. These differ 
from the oven furnaces, previously discussed, in that 
a superior refractory and hearth material is used, in- 
sulation may be thicker, and burners are usually applied 
both under and over the hearth. These burners are 
located so as to facilitate transfer of heat by radiation. 
Furnace linings should last 3 to 5 years, and hearths 
two years. 

High speed steel is first heated slowly to about 1600° 
F in a low temperature oven furnace, and then should 
be put quickly in a furnace maintained at about 2400° 
so that it will quickly attain this temperature. Then it 
is immediately removed, quenched and tempered. For 
the previous high temperature heating, it is essential 
that a good furnace capable of attaining and maintain- 
ing the desired temperature be used. Such a furnace 
with hearth 9 by 12 and interior height 8 inches, will 
heat 70 pounds of high speed steel per hour. It will 
have burner capacity of 496,000 B.t.u. per hour, and 
will maintain a temperature of 2200° F with 82,500 
B.t.u. per hour. The minimum temperature at which it 
can be held is 2000, when the maximum working tem- 
perature is 2600° F. 


Double Deck Furnaces 


Some shops find it convenient and economical to have 
the low and high temperature furnaces combined, with 
the former heated largely by flue gases from the latter. 
The lower, or high temperature furnace has both a car- 
bofrax hearth and roof. When the furnace is heavily 
loaded it is necessary to add some heat in the upper 
chamber by means of additional burners, but at lower 
rates of production this is not necessary. This double 
deck furnace does not have the flexibility of the two 
individual furnaces, and a careful study should be made 
before recommending the former in preference to the 
latter. The separate furnaces are usually easier on the 
furnace operator. ; 

Due to the necessity of good heat distribution and 
control, gas fuel is particularly well adapted to oven 
furnaces. Since the quantity of fuel required per 
pound of material heated is small, and sirice the value 
of this material is very great as compared with the 
cost of the fuel to heat it, it should be, and is, relatively 


easy to justify the cost of gas as the fuel for oven fur- 
naces, 
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Billboards to tell of “Gas 


the Great American Servant” 
HUGH H. CUTHRELL 


Manager, New Business Department, 
The Brooklyn Union Gas Company. 


ILLBOARDS at 156 locations in Brooklyn and 
Queens for an entire year, starting July 1st next, 
will broadcast a message on “Gas, the Great 
American Servant” 1» the residents of these two great 
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home boroughs of New York City in the greatest out- 
door advertising campaign ever undertaken in the gas 
industry. 

A different message will be carried each month on 
the billboards. Each will call public attention to the 
“Great American Servant” symbol, the sign displayed 
by the dealer handling only gas appliances approved 
by the American Gas Association. 


SYMBOL o DEALER 


Ooklyn Union 
Gas Company 





First Billboard 


Newspaper and direct mail advertising will supple- 
ment the outdoor advertising. Space in newspapers 
will describe the program to be carried out. The direct 
mail will consist of a folder sent out each month with 
the regular bills. This folder will carry a reproduction 
of the poster appearing on the billboards that month. 
It will also tell the part played in the community by 
the selected dealer of approved gas appliances. 

The campaign has as a fundamental purpose the 
promotion of the dealer in the merchandising field. This 
is convincingly brought forth in the first of the series 
of 12 advertisements. In this first billboard a search- 
light is shown playing on the symbol. It also carries 
the message: ‘Symbol of dealer selling gas appliances.” 

The same concentration on the symbol as the link be- 
tween the gas company and the dealer selling approved 
gas appliances is emphasized in the second and third 
posters. The first three have been designed to familiar- 
ize the public with the color and appearance of the 
“Great American Servant” symbol and what it stands 
for. 

In the next four posters the specific means by which 
gas serves as the Great American Servant are em- 
phasized. The billboards, all of which carry the sym- 
bol, stress the four major uses of gas in the home— 
for water heating, cooking, refrigerating and house 
heating. 

While these seven emphasize the dealer in connection 
with the symbol and the use of gas, the next two place 
particular stress on the importance of the dealer as a 
merchandiser of approved gas appliances. This is ex- 
nected to make the consumer realize that the dealer who 
displays this symbol is reliable and is a decided asset 
to the community. 

The next three posters work this campaign up to a 
climax. Each one continues to link up the symbol as 
the mark of a dealer selling approved gas appliances. 
In addition the tenth poster pictures the public in- 
terest and acceptance of the symbol and its mission. 
The eleventh calls attention to the importance of gas 
and of approved gas appliances in our modern scheme 
of things. 

The final poster which is entitled “Gas Service for 
Me!”, shows a housewife standing beside the sign, 
“Great American Servant, Symbol of Dealer.’ Beside 


the sign are the words “Symbol of dealer selling ap- 
proved gas appliances.” 








Gas Mixing 
Control Equipment 


R. P. OLIVEROS 


Semet-Solvay Engineering Corp., New York 


OR a comparative problem, it is assumed that 
the gases to be mixed are natural gas of 1100 
B.t.u. per cubic foot and blue gas of 295 B.t.u. 
per cubic foot. The natural gas comes to the 
mixing plant at about 10 lbs. pressure. The blue 
gas comes from the purifiers of the water gas plant to 
the mixing plant at the ordinary low pressure of 15” 
to 20” water. The total quantity of mixed gas required 
is 10,000,000 cubic feet per day and the B.t.u. is 535. 
This will require about 30% natural gas and 70% blue 
as. 

Usually the B.t.u. of the natural gas remains nearly 
constant, while the B.t.u. of the blue gas is apt to fluc- 
tuate somewhat. The quantity or rate of flow of the 
blue gas is apt to be less constant than the natural gas 
supply, depending upon the relief holder and generating 
house capacities. Pressures in both lines are also apt 
to fluctuate. With all these variable conditions, to main- 
tain a constant quality of final gas mixture, automatic 
controls are deemed necessary. It is possible to control 
the mixing of gases by manual controls. This method, 
however, requires constant supervision. 

Regardless of the type of mixing equipment installed, 
it seems necessary that a recording type of calorimeter 
should also be installed on the finished mixed gas line. 
This calorimeter acts as a check on the operation of the 
mixing equipment. It tells whether adjustments are 
necessary on the setting of the automatic mixers and 
also gives a continuous record of the mixed gases. 


Gas Mixing Control Systems 


1—Manual Control—This system, Fig. 1, consists 
of a recording calorimeter connected to the mixed gas 
line. The natural gas and blue gas lines join into a 
common header. A valve is placed in both the natural 
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Fig. 2—Smoot Engineering Gas Mixing Control System 
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Fig. 1—Manual Control Gas Mixing Equipment 


gas and blue gas lines. These valves are set to admit 
proportions of the two gases until the reading in the 
calorimeter registers the correct B.t.u. A variation in 
the calorimeter reading requires a necessary adjustment 
of one of the hand operated valves. As none of the 
variable factors extend over a wide range, the results 
obtained by this method of control can be kept fairly 
constant. 

Regardless of the type of automatic system installed, 
a manual control system should be in place in case the 
automatic system fails, 


2—Smoot Control of Gas Mixing—This control is 
designed to take care of widely varying rates of flow 
of the gases. The contro] mechanism is very sensitive 
and any change in the rate of flow is registered imme- 
diately. The controls function and the correct pro- 
portion is maintained at all times. 

The fundamental idea of Smoot Control of gas mix- 
ing is to measure the flow of one gas by means of an 
orifice and use this differential pressure to actuate a 
regulator operating a valve in the second gas line to 
change its flow, so that the differential pressure across 
an orifice in the second line balances the pressure dif- 
ferential of the first. Provision is then made in the 
pressure line to change the ratio of one gas to the 
other. 

In this manner, regardless of the severity of change 
of flow in the first line, the regulator will immediately 
change the flow in the second line to maintain the pro- 
portion. In short, the regulators are merely pressure 
regulators which are in standard use in practically all 
of the industries. This is the basic and most simple 
arrangement. Should the quality of the constituent 
gases change, provision is made for the re-adjustment 
of the ratio of mixture. 

In the majority of gas mixing installations, the varia- 
tions and changes in conditions affecting the flow of 
gases occur rapidly, while those affecting the quality of 
the gases take place relatively slowly. The first set 
of variables requires a regulating system which is quick 
to meet these conditions as they occur. 

In the Smoot Mixer, radical changes of flow are 
corrected immediately, while the adjustment for qual- 
ity, in practically all cases, may be made relatively 
slowly. In this manner, complete stability of opera- 
tion is secured. : 

Smoot Control of Gas Mixing maintains a continu- 
ously uniform ratio between the volumes of the gases 
being mixed. This primary function is performed in- 
stantaneously and with great accuracy on changes in 
flow as great as 80% to 90%. 

The equipment consists of standard Smoot volume 
regulators operating butterfly valves located in the gas 
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mains. The regulators control the gas volumes by 
maintaining a relative pressure differential within lim- 
its of .01” to .02” water column. This error being fixed, 
the degree of accuracy of regulated volumes is de- 
pendent upon the corresponding total differential pres- 
sures used in any particular system. 

In order to measure the gas volumes, ordinary plate 
type orifices are located in the gas lines. The pressure 
differential across these orifice plates is used to mea- 
sure the quantity of gas passing through the orifice. The 
pressure differential varies as the square of the quan- 
tity, that is, to double the quantity, it is necessary to 
increase the differential four times. All metering 
equipment is based on this fundamental principle. Prac- 
tical conditions limit this arrangement to variations in 
quantity of 1 to 3, that is, changes in differential pres- 
sure of 1 to 9. Variations in excess of 1 to 3, how- 
ever, are encountered in general practice, and a wider 
range of regulating equipment is necessary. This is 
accomplished in the Smoot Gas Mixer by varying the 
areas in addition to the pressure differentials. It is 
possible at any constant pressure differential to obtain 
a variation of about 3 to 1, by changing the area of the 
orifice plate, that is, by a combination of the two 
methods a range of 10 to 1 is obtained. 

Smoot Control of Gas Mixing used this combined 
method of pressure change and area change, making 
all our systems of wide range and capable of handling 
load changes of 10 to 1. 

The fundamental mathematical equation covering 
these flows is, dropping the constants for brevity 

O = Av. 

Where Q is the quantity, A 

velocity. 


The velocity, however, is equal to the square root 
of 2 gh: 


the area and v the 


pone 
v=v2 gh 
Where h is the pressure differential measured across 
the orifice plate. 
The quantity therefore, varies as the area multi- 


plied by the square root of the pressure differential, 
or 


om 


Q=AVh 


As previously stated, a range of about 3 to 1 can be 
secured by the pressure drop method and also about 
3 to 1 by the area method, giving a variation in quan- 
tity of approximately 10 to 1. 

In using this system of control, it is necessary to pay 
particular attention to the choice of the size of the 
pipe lines and valves. The Smoot Engineering Corpo- 
ration arrive at these sizes through a series of intri- 
cate calculations based on engineering principles. 

Smoot Control uses butterfly valves as the variable 
orifices instead of the usual plate type orifices familiar 
to those who use flow meters. The butterfly valves are 
accurately balanced and equipped with ball bearings, 
which make the control particularly sensitive. 

A typical installation of a control system is shown 
in Figure 2. In this arrangement, the quantity of base 
gas is varying and it is the function of the control equip- 
ment to mix with this uncontrolled base gas the proper 
proportion of enriching gas. In this layout, no effort 
is made to control the discharge pressure of the mixed 
gases. It is essentially a proportioning control of two 
gases following the rate of flow of one of these gases 
without reference to mixed gas pressure. 


43 


One volume regulator is used to operate valves in each 
of the two gas mains. These valves are connected to- 
gether, so that their openings are always proportional. 
The regulator may be set to maintain a constant or 
graduated pressure drop across the valve in the gas 
main of the uncontrolled gas. This regulator will vary 
the openings of the two butterfly valves proportionately, 
in other words, maintain proportional orifice areas in 
the two lines. 

The second differential pressure regulator is used 
to operate a third regulating valve located in the main 
carrying the gas to be mixed, that is, the enriching gas. 
It is the function of this differential pressure regula- 
tor to maintain a pressure in the gas to be mixed which 
will be proportional to the pressure of the uncontrolled 
gas. Therefore, as the same pressures exist on the dis- 
charge side of both mixing or orifice valves and as pro- 
portional pressures are maintained on the upstream side 
of these valves, the pressure drops across both valves 
are maintained proportional. In this way, the same con- 
ditions are set up across both valves, resulting in pro- 
portional gas volumes entering the mixed gas system. 

A means of changing the loading pressures com- 
municated to the second pressure regulator is provided 
for through a manual adjustment valve. The small 
orifice is placed in the pressure line to this regulator 
for the purpose of increasing the speed, accuracy and 
range of ratio adjustments. Provision is also made 
whereby the above hand adjustment can be done auto- 
matically through a motor operated valve. This method 
of operating lends itself to B.t.u. control adjustment 
from a remote point. In most of the actual installa- 
tions, practical operating conditions indicate that oc- 
casional re-adjustment, by means of the manual ratio 
adjustment valve, will maintain a very close heating 
value in the mixed gases. 

The Smoot regulators for gas mixing are designed 
to operate on compressed air, oil under pressure, or 
from the gas being mixed, in which case the regulators 
are self-contained. 

Smoot Control of Gas Mixing varies somewhat with 
the requirements, but the fundamental principle gov- 
erning all Smoot systems is one of volumes and areas, 
in order to secure wide range operation with rapid fluc- 
tuations in load. Smoot Control solves by this method, 
in addition to many problems of steel mills as outlined 
above, the problems of mixing any two gases, such as 
butane, natural gas straight or reformed gas, oil gas or 
reformed oil gas, blast furnace gas, producer gas, coke 
oven gas, blue gas and carburetted water gas. 


Smoot Gas Mixers are now mixing the following: 
Producer gas and oil refining gas. 
Dayton Faber Process oil gas and natural gas. 
Blue gas or carburetted water gas and natural 
gas. 
Blast furnace gas and coke oven gas. 


3—The Cutler-Hammer Automatic Gas Mixing Con- 
trol—Cutler-Hammer control, Figure 3, works dffectly 
from the “total heating value” of the mixed gas. Ac- 
cordingly, the basic control is not subject to variations 
in the temperature, pressure, saturation, gravity or 
quality changes of the primary gases. ; 

The basis of such a mixing control is B.t-u. As the 
control point is on the mixed gas, it is dnly nécessary, 
by means of a control valve and differential pressure 
regulator interconnected with the B.t.u. control equip- 
ment, to take care of the fluctuations in the B.t.u’s. of 
the two gases being mixed. This control valve regu- 
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Fig. 3—Cutler-Hammer Gas Mixing System 


lates the quantity in proportion to quality of the two 
gases so that a constant and predetermined B.t.u. of the 
mixed gas 1s obtained. 

The equipment furnished consists of: 


A Cutler-Hammer ‘“Calorimixer.” 
A Cutler-Hammer Motor Drive Control Valve. 
A Differential Pressure Regulator. 


The Calorimixer is located at any convenient: point 
where a sample of mixed gas is burned to accurately 
measure the relative heating value. The Motor Op- 
erated Control Valve may be located in either the rich 
or lean gas line and it is adjusted by the Calorimixer to 
permit the required amount of rich or lean gas to main- 
tain the mixed gas quality at the desired value. The 
Differential Pressure Regulator serves to reduce the line 
pressure ahead of the control valve and partly assists 
in correcting pressure changes on the mixed gas and 
controlled gas line. 

In operation, the Calorimixer resembles the Thomas 
Recording Calorimeter. A sample of mixed gas is 
burned after being accurately measured through a water 
sealed meter. A similar meter supplies combustion and 
heat absorbing air, whose temperature rise is measured 
by a thermo-couple. The above meters are mechani- 
cally connected so that their volume ratios remain con- 
stant. The temperature of the products of 
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4—This system is based upon the well known and 
tried principles and works directly from the fac- 
tor to be controlled. 

5—Accurate, dependable records which may be 
checked under actual operating conditions with- 
out installing another Calorimetric equipment. 

6—Automatic alarm in event of power failure. 

7—Signal lights on controller indicate relative po- 
sition of control valve and show when control 
valve reaches limits. 

8—Push-button control for manual valve operation 
if desired. 

9—Automatic re-lighting device insures control 
upon restoration of power in event of power 
failure. 

10—Provides an alarm if high or low B.t.u. limits 
are shown on Thomas Calorimeter. 

11—The gas mixing control unit will maintain the 
mixed gas heating value for long periods with- 
out supervision from the Thomas Calorimeter at 
intervals when routine changing of water, greas- 
ing and testing of the Thomas Calorimeter is 
required. 

12—Push-button operated feature of the motor op- 
erated valve, permits manual control of the valve 
at intervals when water is changed in the Cal- 
orimixer unit. 


4—Bailey Flow Ratio Control Equipment for Gas 
Mixing—The Bailey Hydraulic Flow Ratio Control 
Equipment for the mixing of two gases is illustrated in 
Fig. 4. Such installations shown by this drawing 
are now in Satisfactory operation. It is used to auto- 
matically proportion the flow of natural gas to the mixer 
to be in direct proportion to the flow of blue gas to the 
mixer, so that the resultant mixed gas will have a con- 
stant proportion of each gas irrespective of the change 
in demand. Since the two gases have substantially con- 
stant heating values, the resultant mixed gas has a sub- 
stantially constant heating value. 

The Bailey Gas Meters are extensively used for the 
accurate measurement of the flow of gas and air. These 
meters form the basis for the control of the mixing of 
two gases. The record of the rate of flow as given by 





combustion varies as a function of the heat- 
ing value. The electro motive force gener- 
ated by the thermo-couple actuates a pyro- 
meter controller and thus indicates the tem- 
perature rise or heating value. 

The pyrometer controller is arranged to 
control the position of the motor driven con- 
trol valve when the heating value of the mixed 
gas differs from the desired quality. 

Cutler-Hammer Mixing Control offers the 
following features: 


1—A continuous record of heating value 
of mixed gas in B.t.u. per cubic foot at 
30”°—60° F. saturated. 

2—Continuous automatic supervision of 
mixed gas heating value by a Calori- 
meter guaranteed to give results within 
1% of the true heating value. 





3—Quick response to changes in heating 
value. The Gas Mixing Control unit 
will correct large changes before the 
Thomas Calorimeter of other instru- 
ments of equivalent precision will note 














the change. 


Fg. 4—Diagrammatic Layout of Bailey Ratio Control Installation 
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the chart also provides a means of determining the to- 
tal quantities of the gas flowing in the respective lines 
to the mixer. If desired, auxiliary elements to record 
such factors as pressure or temperature may also be 
incorporated in the meters to give a record of these 
factors on the same chart with the rate of flow. An 
integrator can also be added to each meter to give the 
total flow in the same units as the chart on the four 
dial counter. 

Referring to Figure 4, it is to be noted that the pilot 
valve and stabilizer of the hydraulic flow control sys- 
tem is connected to the recording mechanism of each of 
the two meters by means of suitable linkage. As the 
flow changes in the line designated as the primary line, 
this change is recorded by the meter operating from 
the orifice installed in this line. The movement of the 
recording mechanism changes the balanced condition of 
the linkage and the pilot valve is moved from the neu- 
tral position. This allows oil pressure to enter the 
proper side of the piston of the regulating valve in the 
secondary line and the flow is changed accordingly, so 
that it will be in constant proportion to the flow in the 
primary line. As the meter operating from the orifice 
in the secondary line records the change in this line, 
the movement of the recording mechanism moves the 
pilot valve back to the neutral position, So that the regu- 
lating valve is held in the new position. The stabilizer 
shown eliminates hunting of the system so that a uni- 
form control of the gas results. 

A small oil pressure pumping unit is also included 
with the hydraulic control system to provide the source 
of hydraulic pressure for the system. Thus, the hy- 
draulic control system is dependent only on the source 
of electrical power for the operation of the motor driv- 
ing the small pump. 

The use of the meters as shown to form the basis 
of the control places the system on a volumetric basis, 
rather than on a heat value basis, it being assumed that 
the heating value of the individual gases to be mixed 
will be substantially constant so that the resultant mixed 
gas will have a constant heating value. In the average 
industrial installation, this method of control is usually 
considered satisfactory. If the points of measurement 
of the gases in the two lines can be arranged so that 
they will be under the same pressure, fluctuations in 
pressure will have no effect on the proportion of the 
two gases being mixed, and the heating value will thus 
be unaffected. A system of this type has the advantage 
that it may be used in installations having a very wide 
change in demand, since changes in the demand will not 
affect the proportion of the gases . 

Referring to Figure 4, it is to be noted that an ad- 
justment is provided which permits changing the ratio 
of the two gas flows being maintained over that origi- 
nally established by the design of the orifices themselves. 
This ratio adjustment is such that a two to one change 
can readily be made. If it is absolutely necessary that 
the heat value of the mixed gas be held within close 
limits, then a calorimeter could be incorporated in the 
system to operate through the ratio adjustment and 
change the ratio being held to correct for variations 
in the heat value of the gas. Since the primary ratio 
would be maintained by the meters, relatively small 
corrections would be made through the calorimeter so 
that the time elements involved would not introduce 
any serious errors in the results. 

The Bailey Gas Mixing System includes a butterfly 
valve with regulating equipment interconnected with the 
meters in one of the gas lines, to take care of fluctua- 
tions in gas pressure and rate of flow. 
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There are several other processes that have been de- 
veloped for mixing gases. Some of these processes 
are for special problems in which the gas man is not 
interested at this time while others are new develop- 
ments and data are not obtainable. 
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After or Before? 


E are piling up large volumes of statistics regard- 

ing the kind of men who get hurt, also when, 

where (in two interpretations of the word), and 

how they are hurt. We are even beginning to build up 

some interesting statistics regarding the reasons why men 

are injured, but now a statistical study has been made of 

the things that are proposed to be done to prevent the re- 

currence of injuries of certain more or less standardized 
types. ; 

In something like 600 cases of lost-time injuries, a rec- 
ord was made of the action proposed to be taken to nre- 
vent similar injuries in the future, and here is the result 
in summarized form: 


Preventive Steps to Be Taken % of Cases 


Discipline 17.68 
{nstruction on safe methods of working 15.12 
Employees warned to be more careful 12.38 
Enforcement of safety rules 11.69 
Improved inspection methods 8.42 
Changed or new tools or equipment 7.05 
Additional personal safety equipment 6.00 
Additional safeguards 4.64 
Change in methods of doing work 4.47 
Change in plant layout 3.94 
Safety education 3.09 
Physical examinations 2.23 
More suitable work for injured employee 1.55 
General discussion at safety meetings 1.03 
Closer supervision of details of work mR 
Enactment of new safety rule 18 
Cleanup of plant 18 

100.00 


Since these figures represent the combined experience 
of a large number of organizations, engaged in carrvine 
on different types of business in many ~arts of the Unit- 
ed States, it is ~robable that they represent a condition 
which is more or less typical of the state of affairs in all 
organizations where reasonable progress has been made 
in accident prevention work. They also give the oper- 
ating executive an interesting line on some of the things 
which he must do if safety, in his organization, is goin~ 
to become an accomplished fact, and not merely a topic 
of more or less maudlin conversation. 

Bear in mind that this little tabulation shows what is 
going to be done to prevent personal injuries that have 
already occurred. Now, the question naturally arises, 
“Why couldn’t these things have been done before the 
injuries occurred, thereby saving an enormous amount of 
suffering and distress, and a great economic loss?” The 
only reasonable answer to that question is an admission 
that they should have been done. If discipline has been 
so lax that 17.68 per cent of a large number of lost-time 
injuries might ‘have been prevented by more discipline 
and better discipline, why not apply the discipline before 
they happen, instead of merely promising to use this dis- 
cipline as a means of preventing the recurrence of similar 
accidents, after these have happened. The same line of 
reasoning applies in the case of plant cleanup or any of 
the other preventive steps lying between these two 
extremes.— National Safety Council 
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Il—Designs of Distribution 
Systems 


ISTRIBUTION systems for the purpose of 
delivering gas from the pipe line to the cus- 
tomers will in these articles be divided into 
four general classes, namely : 


Class 1—High-pressure systems in which the gas is 
transmitted from the pipe line to the cus- 
tomers at pressures exceeding 15 pounds; 

Class 2—Intermediate-pressure systems in which gas 


is transmitted from the pipe line to the cus- 
tomers at pressures up to but not exceeding 
15 pounds; 

Class 3—Low-pressure systems in which gas is car- 
ried and delivered to the customers’ prem- 
ises at pressures usually not exceeding 8 
ounces ; 

Class 4—Proportional-pressure systems in which 
pressures vary as the volume demand. 

The use of regulators in these various distribution 

systems will be fully described. 


Class 1 System 


In this type of distribution system, gas is delivered 
to the supply mains thru.a main line regulator either 
to a transmission main or directly to the supply mains. 
The initial presstire, or more strictly speaking, the pres- 
sure at outlet of regulator, may be varied somewhat with 
the load but is most frequently carried at a constant 
figure. Individual service regulators, vented to the out- 
side of buildings, are used ahead of each customer’s 
meter. 
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Interior City Distributing Station showing L. P. Regulator 


In a system of this type, high conductivity losses are 
allowable and the pipe comprising the distribution system 
may consequently be small. Extreme care must be taken 
in the construction of the system to avoid leakage and 
consequent damage that might result from the use of the 
relatively high pressures carried. The economy of these 
systems is high although individual situations may favor 
the Class 2 type with lower pressures in most instances. 

The high-pressure service regulators used reduce the 
pressure from pounds in the main to ounces per square 
inch or inches water column, as the case may be. In 
principle, this regulator is precisely the same as the 
station regulator previously described. This type of 
regulator may be used with or without a mercury seal 
and vent, although it is advisable to seal and vent where 
the inlet pressure exceeds 15 pounds. The purpose of 
the seal or vent is to prevent excess pressure building 
up on the meter and house piping in case the regulator 
fails to shut off on no flow. Its function is identical 
with that of the safety valve on a steam boiler. The 
mercury well is so constructed that the mercury runs 
back into the seal again as the outlet pressure is re- 
duced, thus resealing the vent. The vent is a small pipe 
carried outside of\the building. 

The use of numerous valves in the Class 1 System 
is essential to safe operation. Sectionalizing valves are 
used to allow certain parts of the system to be shut off 
in case of necessity. Gate valves or self-lubricating plug 
cocks may be used. In the installation of services, a 
nipple is first welded to the main after which a hole 
is drilled thru and a corporation cock installed. Since 
the corporation cock is used principally to shut off the 
flow of gas while the service is being installed, and is 
not maintained for emergency shut-off use during normal 
operation of the service, an emergency valve or stop cock 
is provided at the curb. If stop cocks aré ‘used, they 
should be of the self-lubricating type. Another valve 
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or stop cock is installed inside of building and preceding 
each individual meter. 


Class 2 System 


The Class 2 System is very similar to Class 1, except 
for the lower pressure carried. Usually, two regulators 
are used at the main line station, one to reduce pressure 
from that carried in the main line to about 50 pounds, 
and the other to reduce from 50 pounds to the desired 
distributing pressure, which does not exceed 15 pounds 
in this type of system. Frequently, a control system 
may be arranged whereby the pressure carried at the 
outlet of the second regulator is automatically varied 
to suit the volume demand. 

Individual service regulators are used of identically 
the same type as for Class 1 Systems, except that the 
mercury seal and vent to outside of building may be 
dispensed with. 

Construction design and pipe sizes are very similar 
for Class 1 and Class 2 Systems, except that sectional- 
izing main valves, corporation cocks and curb valves 
may be dispensed with in the latter type. Valves or 
self-lubricating stop cocks are recommended wherever 
shut-off equipment is installed. 

This type of system is especially adaptable to small 
towns and will be found very economical in construc- 
tion, operation and maintenance costs. 


Ciass 3 System 


The Class 3 System is the commonly used low-pres- 
sure type where pressures are maintained practically 
the same upon all distribution mains and services thruout 
the system. Since these pressures seldom exceed 8 
ounces, conductivity losses in all pipes must be small 
and the mains be of larger size than in any other system 
described. This system has very little or no flexibility 
and must be designed to meet the extreme peak-load 
condition and planned considerably in advance of load 
requirements. 

There will usually be two regulators at the town 
border station, one under control of ‘the Pipe Line 
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Company reducing line pressures to a uniform contract 
pressure not exceeding 50 pounds, at which pressure 
the gas is measured, and another under control of the 
Distribution Company where pressures are reduced to 
the pressure desired in the transmission main system. 
The transmission system extends to all points in the 
distribution system where supply to the low-pressure 
mains is required, at which points district regulator 
stations are installed. These district regulators are 
usually set to maintain a constant outlet pressure not to 
exceed the 8 ounces previously mentioned. 

As the load on a system of this kind increases, either 
the distribution mains must be enlarged or additional 
regulator stations installed. Service regulators are not 
used since there is no excessive pressure or variation 
of pressure that is detrimental to utilization of appli- 
ances. Instead of service regulators, this system uses 
a relatively large number of district regulators. 

District regulators are usually installed in underground 
vaults, although this practice has many disadvantages 
over the installation of the regulators in above-ground 
structures. In modern practice, it is becoming common 
to install all district regulators above ground, wherever 
possible to do so. A photograph of such a station in an 
exclusive residential section of a city is shown here- 
with. In this case, a building resembling a garage was 
built on the rear of a whole lot. Later, a house may be 
built upon the front of the lot. In less exclusive sections, 
an arrangement is usually made whereby the Distribu- 
tion Company buys or leases a small portion of the rear 
of a lot where a small building meeting the requirements 
of the neighborhood is constructed. 


Class 4 System 


This system is called a proportional-pressure system 
since pressures are varied at the distributing centers, 
or regulating stations, to maintain a uniform utilization 
pressure at the most outlying pressure point, or points, 
in the system, and is therefore proportional at all times 
to the volume demand of the system supplied. Pressures 
at the outlet of the distributing stations may vary from 
four or five pounds down to a few ounces or inches 
water column thruout the daily period, depending upon 
the requirements of the load. Control may be by 
manual operation or by automatic loading and unloading 
of regulators. Where manual control is used, some form 
of telemetric gage is desirable whereby the pressure at 
the outlying control point is indicated or recorded at the 
regulator station. 

While the feeder mains.are usually designed for a 
pressure drop of several inches water column per 1000 





Distributing Station in residential section 
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lineal feet of main on the 
peak load, the drops in the 
supply or distributing mains OCW 0Jéeii: 
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may be very much greater. i 
While smaller pipes may be 
found vastly more econom- 
ical, it is common practice 
to use 2-inch supply mains 
as the standard size for gen- 
eral use. The design of 
this type of system is em- 
bodied in the following 
principles, or laws: ‘aE 
1. For greatest economy, = 
the cost of distribut- Mon Oe 
ing mains per lineal | 
foot should be as low | : 
as possible, other E temeeieens 
things being equal. 
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This system has extreme 
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to any low-pressure system 
simply by raising distribu- 
tion pressures and _ instali- 
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ing service regulators as 
required. It is found to be 














| 
2. Since conduc tivity | eer? highly economical and effi- 
costs more in small ll cient in construction and 
pipes than in large a7, 6 operation. While pressures 
ones, the pressure oO as high as several 
drops per foot should DRECTLY with SCRE TEE OUTLET) ELEVATION pounds may be carried at 
be more in the dis- the outlet of regulator 


tributing mains than 
in the feeder or trans- 
mission mains. The 
feeder or transmission 





STANDARD METER SET 


SMALL JRON OR TIN CASE METERS ON CLASS 4 
DISTRIBUTION SYSTEM 





stations on peak loads, the 
average pressure on the 
entire system over the an- 








ees 





mains should be as 
few in number as possible. 

3. Since conductivity costs less in one pipe than in 
more than one, transmission and feeder mains 
should be used as distributing mains on the streets 
passed by them. 

The design of town border station may be substantially 
the same as for the Class 3 System and a transmission 
main system carried to the distributing centers or district 
regulator stations. Since the allowable pressure drops 
in the distribution system of feeder and supply mains are 
very much greater, a fewer number of district regula- 
tors is required than with the Class 3 System. 

Individual low-pressure service regulators are used but 
not necessarily on all services. They need only be used 
where pressures on the mains are too high or too varied 
for efficient utilization of appliances, which will occur 
in the ~icinity of distributing stations and along feeder 
mains. As the load on this system builds up to the maxi- 
mum, service regulators may be required on all services. 
The service regulators, while functioning precisely the 
same, may be simpler of design than those used in the 
Class 1 and Class 2 Systems. 

No valves need be used in this system, unless for 
protection in crossing streams, except in the transmission 


nual period is surprisingly 
low. 

The four systems described in the foregoing pages 
cover the fundamental design of distribution systems 
and the use of pressure regulators and valves therein. 
Modifications or combinations of these systems may be , 
used to obtain any practice desired. It is seen that the 
use of regulators varies with the different systems and 
that the type of regulator used may also vary. No doubt, 
each design has certain advantages and disadvantages 
resulting from its use which it is not the purpose of these 
articles to discuss. The principle of a good distribution 
system is the application of economics in such a way 
that the combination of all costs involved is the minimum 
for distributing gas and rendering good service. It is 
the intent to show how regulator and valve equipment 
may be used in various ways to produce the results of 
safety, efficiency and economy. 

Each situation should be analyzed and the system 
appearing to result in greatest efficiency and economy 
used. Rule-of-thumb methods or so-called standard 
practice should be avoided unless such standard practice 
is the product of analysis. Equipment to meet the in- 
dividual need should be used, and there is no phase of 
the gas business where this is of greater importance than 
in the selection of regulators. 


(Continued in July Issue) 
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Some possibilities in its design for flexibility of 


E. W. KING 


Engineer, Hamilton By-Product Coke Ovens, Ltd., 
Hamilton, Ontario. 


OR those who may be called upon to design or 
operate small gas plants with sufficient flexibil- 
ity to suit most conditions, I wish to present for 
your consideration a few facts and figures. 

It was not so long ago that the only gas mak- 
ing materials commercially available were coal and oil. 
Today we have available at most gas plants, or may have 
next year, many or all of these materials: Coal, oil, 
coke, natural gas, petroleum still gases, butane, propane, 
etc. 

Fortunately for us, there has been a vast amount of 
development work done during the past twenty years, 
all of which is now available for use by gas engineers, 
and there is no reason why such good development 
work should not continue. 


Gas Distribution 


You are all familiar with the extent of new develop- 
ments in the manufacture of steel and iron pipes used 
in the distribution of gas, together with the higher 
pressures, regulating and metering devices now em- 
ployed, all of which permit of greatly increasing the 
capacity and extending the distribution area, thus re- 
ducing costs. 

A more complete utilization of the 24 hour capacity 
of any distribution system is one of the serious prob- 
lems confronting every gas company. 





_Portion of a paper read before Canadian Gas Ass'n Conven- 
tion, Montreal, June 4-5, 1931. 


output and use of materials 


Charts No. 1 and No. 2 are presented principally 
to show that in many cases the fears of a gas man 
exist in his mind and not in reality. Chart No. 1 
shows the rate of flow of gas to the city mains total- 
ling 3,176,000 cu. ft. Chart No. 2 shows this load 
increased in a few months to 6,241,000 cu. ft. or nearly 
a 100% increase. The send-out is nearly doubled with, 
in this case, only a 40% increase in the peak. Evi- 
dently distribution fears were groundless and costs per 
M.C.F. greatly reduced. 


Small Gas Plant Design 


Let us assume that all of the gas making materials 
listed above are available at the plant under considera- 
tion. 

With coal as one of the cheapest of the raw ma- 
terials available, we will assume that it is to be proc- 
essed with the purpose in mind of manufacturing gas 
at the least expense. From the nature of coal carboni- 
zation; we immediately see that the markets for the 
products obtained by carbonization will determine the 
results of our efforts in this direction. 

The total credits possible at the present time for all 
of these products (other than gas) will be found to 
equal about two-thirds (34) of our total expense which 
includes the cost of coal and a 15% plant overhead. 

If we plan on having seven-eighths (7) of our total 
credits returned to us: from the coke alone, it is essen- 
tial that the selection of the coal or coals, the method 
of coking and the quality of the resulting coke be 
given the most serious consideration. 

The following analysis has been prepared to show 
the possibilities of a gas oven plant, designed for pro- 
ducer gas under firing or blue gas underfiring, both 
plants having carburetted water gas equipment as a 
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necessary adjunct to meet modern load conditions and 
both plants making the same coke of the best quality. 


oOo NOAUPWHK 


TABLE NO. 1—COST OF GAS 
Small Gas Oven Plant 























Producer Blue 
Gas Gas 
Fired Fired 
Wet coal carbonized, tons per day....... 125 125 
Wet coal carbonized, tons per year...... 45,649 45,649 
Commercial coke available, tons per day.. 68 75 
Commercial coke available, tons per year. 24,946 27,510 
ee egg! ea ae ae 1,473 1,473 
Cool toes, BEC. per year. ......6...... 537,820 537,820 
Gas for dilution (producer and blue), 

Ee Se en re ee 57 109 
Gas for dilution (producer and blue), 

A es SE IONE a oc ae on o-5mlaiedwinie'e 9.6 0:0 20,954 39,860 
Carburetted water gas, M.C.F. per day... 112 60 
Carburetted water gas, M.C.F. per year.. 40,650 21,744 
Total send out, M.C.F. per day.......... 1,642 1,642 
Total send out, M-C.F. per year......... 599,424 599,424 

Expense Per M.C.F. Send Out Gas 
Operating Labor, Including Coke Sales 

GAME RIOR oo ao Se vine sina eaie's ax $ .1411 $ .1450 
OE SE er er eae .0230 .0267 
Se a 0213 .0279 
Miscellaneous Supplies ................. 0034 .0034 
Fuels, Boilers, Cranes, etc............... 0408 0333 
Producer or Water Gas Fuel............ 0513 .0660 
Carburetted Water Gas Fuel............ 0120 Ne 
yo RE 20 0 Rie a a .0130 .0070 
Miscl. Manufacturing Materials ........ 0015 0015 
Power and Water Purchased ........... 0226 .0226 
Massel. OURCr EEPeNse |... 6. ck nec cece 0019 .0019 
Total Operating Expense............... $ .3319 $ .3353 
wo TO BS Eee a ee 4272 4272 
Miscl. Overhead Plant Expense......... 1627 Se 
rN Se TRE ah OP a $ .9218 $ .9377 

Return From Coal Products 
1 RRR Sao Oe Le i A $ 0251 $ .0251 
RI ees tiie oR teats ref Ok Mastic s-aiater 0582 0582 
LP UE RRS Re ee Ore eee 5476 5642 
NO ia a bl ip a wid $ .6309 $ .6475 
aE ee 2909 2902 
Expense Per Ton Wet Coal Carbonized 
Producer Blue 
Gas Gas 
Fired Fired 
Operating Labor, Incl. Coke Sales and 

SEs Se a eee ea $1.8527 $1.9047 
EO re ee eee aa .3022 3490 
| OE | ah .2792 3657 
PUN IOS iG Asoo cas oa cae bend is .0450 0450 
OS ae 5356 4375 
Producer or Water Gas Fuel............ 6731 8672 
Carburetted Water Gas Fuel............ ADEE Rhee 
NS BOSE 0 a i a avis .0918 
Miscl. Manufacturing Materials......... .0200 .0200 
Power and Water Purchased............ 2970 .2970 
Miteci-Guner Pacpense: 2... kc ic kee nsas 0250 0250 
Total Operating Expense...............$4.3590 $4.4029 
WoO coke Fin do cule a biasars ie als 8.oh:are-w oO 5.6000 
Miscl. Overhead Plant Expense......... 2.1359 2.3001 
ES SY pera yey Se $12.0949 $12.3030 

Return From Coal Products 
ONE AIRS 20S Pera ne eee a $ .3300 $ .3300 
BRN or ie rhe rea Ry Sl ne Biel bya! ae clean 4044 044 
(3 Gee ae LER rt Ree ae ee 7.1903 7.4080 
1 EE On a a ee $8.2847 $8.5024 
Net Cost Gas (per ton coal coked)...... $3.8102 $3.8006 





TABLE NO. 2 


The following factors used in Table No. 1 are of interest as 
they represent good practice in the design and management of 
a plant of this type and size. 
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Coking Time, hours 


Blue Gas 
Fired 
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No. of Water Gas Sets in plant 1 2 
Cost of Coking Coals, per ton.. $5.60 $5.60 
Cost of Coal to Blue Gas Gen- 

Se ee 5.60 
Cost of Coal to Boilers and J 

Cragee. GOP tOR Stan oes 5:25 5.25 
Cost of Producer Fuel, per ton 5.00 
Cost of Breeze to Boilers, per 

1 RS | Ss ee EE 4.00 
Yield of Ammonia as Sulphate, 

ON ak. Se Pee oe Soa 22 22 
Yield of Tar, U.'S. gals. per ton 12.75 12.75 
Yield of Total Coke (including 

DSGRIED. UW ons cukcesanenare 68.84 68.84 
Large Coke, tons per year...... 24,946 24,246 
Smail Coke, tons per year......  ..... 3,264 
Coke to Producers, tons per year Gao os. gases 
Breeze to Boilers, tons per year _........ 3,918 
‘Total Coke and Breeze, tons per 

St * i a Dnt EES None GA 31,428 31,428 
Sale Price, Ammonium Sul- 

PROCS, DOr TOM. <5 ou .-Saas cst $30.00 $30.00 
Sale Price, Tar, per U. S. gallon .06 06 
Sale Price, Large Coke, deliv- 

PERG L Se PON 4 5c cane aaielccr 12.00 12.00 
Sale Price, Small Coke, deliv- 

PPOG BEE CORS cca catuhuiescnis | asian sa 10.00 
Price Producer Fuel, ton....... Ree # > aac 
PM TRNOGORE oi cca cic tisha ene | at tsas 4.00 
OG el DER eo a ee rae 585 585 
BTU. Dilution: Gas) so... 6:64 130 300 
B.T.U. Carburetted Gas ...... 565 565 
B.T.U. Send-oat Gas .......... 565 565 
Aux. Fuel per ton Coal Coked, 

DMR. ciatts enh eb adickentneks 272 244 
Aux. Fuel per ton for Dilution, 

BPIB, lie stacks Succes aetupoals e barins 9 e)eie tas 4 28 
Aste, Buel. Total, Ws ic<s ss 
Generatof Fuel per M.C.F. Blue 

Rseke MIME re hiciisaaiSrenye Raw aa aes |” Je dyad é 35 
Coke per M.C.F. Carb. Gas, Ibs. RE i i ong 
Coal per M.C.F. Carb. Gas, lbs. _......... 28 
Oil per M.C.F. Carb. Gas, U. S. 

UTNE cc. Siens esate siete hae caas 3.16 3.16 
Cost Gas Onl) pet tals i660 ois. .061 061 
CONGR REGRET 25 s2 aes ss Ra naksties 9@ %9hrs. 9@ MWhrs. 
Coal and Coke Handling Men.. 2@ 19hrs. 2@ 19hrs. 
Producer’ Men ...., ee: a SOS hn ng aeicteise oh 
Water and Blue Gas Men..... 1@ 10hrs. 4@ 40hrs 
Gas Handling and By-product 

i Ee eee aly eis air aire bee @ 29hrs. 3@ 29hrs 
Steam, Power and Water...... 3@ 30hrs. 3@ 30hrs 
Locomotive Cranes ........... 2@ 18hrs. 2@ 18hrs 
RAGE REAM | 5 6c bu catenrnitoied & 8@ 72hrs. 8@ 72hrs. 
Supervision, Laboratory and 

A ot Se a cit te eae 4@ 36hrs. 4@ 36hrs 
Coke Sales and Delivery....... 7@ 63hrs. 7@ 63hrs 
WNC 666 wk ana cucor ar sien 2@ 20hrs. 2@ 20hrs 
BOGNAITINON:. du Fea oa Saten coh 6@ 54hrs. 7@ 63 hrs. 
Total Men on Payroll.......... 49 @46l hrs. 51 @ 480 hrs. 
Max. Peak Load Capacity and Flexibility 
a—Diluted Coal Gas, M.C.F. 

GM Oia W tient aw ROS paces alas es 1,582 
b—Carburetted Water Gas, M. 
RS IA vac doin Raia eae me Ace Shock 775 
ST ee ee Oe ie mere Pe Maa Mat eee 2,357 
a—Diluted Coal Gas, M.C.F. 
MOE o.rw desiccated Wate hee.) 2'iea ene 1 975 
b—Carburetted Water Gas, M. 
RANMA i veers cae withdrew tla hed assis 2,100 
cs Bg ante AONE = a UC 3,075 
a—Diluted Coal Gas, M.C.F. 

| pea a ep ea a A 1,530 1,582 

b—Carburetted Water Gas, M. 
oP. SOME * Sis'sk scam aw cneeed 2,100 2,875 
ROE» os Sinai hice Cae eas 3,630 4,457 

a—Diluted Coal Gas, M.C.F. 
TT” Goad are anger, erect Fe? Ho ak Ga Sama eI 975 

b—Carburetted Water Gas, M. 
CSE coe ceca A Ss ee eo 4,200 
SN oooh iccan or cebeaa de <p paetee 5,175 
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48 Max Peak Load Capacity as Compared to Average 
Daily Send-out of 1,642 M.C.F. 
Ret O08: Ro Ohixcicasewcas  ~Seeale 143% 
TORY UE BSS ace cbuses® | ka wats 187% 
TRO TO. RG BBs acs bia Se Ses on 221% 271% 
PE PEPER Nea ahewies  ead'Sh 315% 
49 Total Coal Bought per year, 
hh cee Mele yao ite ee aes 49,595 52,910 
50 Total Coke Sold per year, tons. 24,946 28,210 
51 Miscellaneous Items 
a—K.W. Hrs. Consumed (2.5c 

TAte) WEE BINA. 5 aie kis os. 0 0.6 0.6 
b—Cost, Water, per ton Coal.. $0.10 $0.10 
c—Oven Relining Reserve Fund, 

Ser 400 AlGGls . oo. keene sas $0.10 $0.10 
d—Blue and Water Gas Repairs, 

DIAIOtIIG, DEE DANG Me aess aes days 0125 
e—Rates of Pay per hour...... 50-75c 50-75c¢ 
f--Tons Coal for Water Gas 

PUCY DUr SEAT Siscsadtadeas< | tees 6,896 
g—Tons Coke for Water Gas 

PRE) OOt VERE. «sds acisanie sic 800 100 
h—Gas Sold per  Inhabitant, 

BRE cate ds ss corn hteeartaw at 9.25 9.25 
i—Coke Sold per Inhabitant, 

SOAS? ise prin ios ngs Geen sae 0.385 0.435 

TABLE NO. 3 
Summary of Gas Data—Heating Ovens With Blue Gas 
Per M.C.F. 
Send-out 
Per Day Per Year Gas 
i eo ee a! |? Oe 1,473 537,820 0.897 
2 Blue Gas (Oven Heating), 
BAS cas meee Sean 1,047 382,347 0.637 
3 Blue Gas (Dilution), 
i.” SR Sea eencgr ser are 109 39,860 0.066 
4 Carburetted Gas, M.C.F... 59.6 21,744 .036 
5 Gas Send-out, M.C.F..... 1,642 599,424 1.000 
6 Coal to Water Gas Gen- 
efators, GME ss.<sdas0 18.9 6,896 
7 Coke to Water Gas Gen- 
CEMOPE. TONS. neice cowsia 0.27 100 Nene 
7. Gas Oa, U.-Sipalss.. 188.2 68,711 0.114 
8 Cost Coal to W. G. Gener- 

GEE aos acac asad ia ee es $106.00 $38,686 $.0645 
Cost Coke to W. G. Gen- 

COMER sc eh si ades tude ae 2.46 See is 
Cost Oil to W. G. Gener- 

gE Se re eee 11.48 4,191 .0070 

9 Cost Labor, W. G. Oper- 

RAGE orc Se seanccun t 28.47 10,391 0173 
Cost Labor, W. G. Repairs 5.85 S| aa 
Cost Materials, W. G. Re- 

SE chi pe tcc ceuran stabi 13.83 5,051 .0084 

10 Total Cost Water Gas 
DOAPAOR 2 hesitant ae $168.09 $61,354 $.1020 


With a plant as outlined above, where the ovens are 
heated with blue gas made from lumps of coal screened 
from the oven coal, the blue gas of 300 B.T.U. is avail- 
able for dilution purposes. We can make the maxi- 
mum use of coal, the cheapest of all gas making ma- 
terials. 

Such a plant can also make the maximum use of oil 
when same is available at low costs as at present. 

Without the necessity of additional gas making 
equipment we are in a position to buy natural gas, re- 
form same and send out practically the same kind of 
gas as comes from a gas oven plant. 

The same general reforming practice may be applied 
to petroleum still gases where same are available. 
Where freight costs are sufficiently low, the use of 
butane or propane as gas materials may be considered 
for general plant use or for flexibility in send-out.. 

Considerable development work has been attempted 
in Europe along the lines of the complete gasification 
of coal. Such a scheme does away with the marketing 
of coke, tar, ammonia, etc., and can be made to pro- 


‘ 
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duce a moderately high B.T.U. gas which could be 
cheaply enriched to a required standard. Such a design 
would reduce the plant operation to the simplest terms. 
In the gas oven plant, blue gas fired, a spare modern 
water gas set is included in the equipment. Such a 
gas making unit with a similar set in regular operation 
alongside can be cheaply operated producing some 2,- 
000,000 cu. ft. of gas daily when needed. This set 
would be automatically controlled with mechanical 
grates, automatic charging, etc. 
Fuel Costs Would be: 
Generator Fuel—28 lbs. coal @ $5.60 per 


COREE b cobne eXGiuich o Dedede Mad tum Bde es 0% 7.84 cents per M.C.F. 

Gas Oil—3 U. S. Gals. @ 6.10 cents per 
CMM cc Shiwenlas hesenws peaa wens ke 18.30 cents per M.C.F. 
26.14 cents per M.C.F. 


Additional operating costs would only increase gas 
costs a slight amount above the costs as calculated 
above and industrial gas, house heating and water heat- 
ing rates could be put into force with a resulting profit 
to the company. The overhead charges made necessary 
by this spare set are taken care of in the regular opera- 
tion costs. 

In other words, the flexibility of this type of plant 
apparently permits and encourages the taking on of a 
considerable amount of new business at a comparatively 
low rate and’‘with a considerable increase in yearly 
profits, over a plant which does not possess such flexi- 
bility in gas making capacity. 

It may be of interest to call your attention to some 
facts in connection with coke oven operation. The 
cost of coal gas made in ovens heated with oven gas 
is dependent upon the markets for coke, tar and 
ammonia. 

With ammonia yields (figured as sulphate) varying 
from 20-26 lbs. per ton of coal and the selling price 
varying from $30 to $60 per ton we have the average 
credit from ammonia as $0.55 per ton of coal. 

With tar yields varying from 7 to 14 U.S. gallons 


_and the selling price of tar varying from 4c to 7c per 


gallon, we have the average credit from tar as $0.60 per 
ton of coal. 

With coke yields (available for sale) varying from 
60% to 75% of the coal coked and selling prices vary- 
ing from 1.3 to 1.6 times the cost of the coal, we have 
an average coke credit equal to the cost of the coal. 

With costs of coke plant installation and costs of 
cperation tending to increase while selling prices of tar 
and ammonia tend to drop, the returns from coke must 
tend to more than equal the cost of the coal. 

With the above in mind, Chart No. 3 has been pre- 
pared to graphically show the effect on the cost of the 
surplus oven gas when returns from coke are $1.00 
lower or higher than the cost of the coal. 

For example, as shown on Chart No. 3, we have :— 


Ge S| TES ape ae Ros gir 9 eee eae ae ae $5.00 per 2,000 Ibs. 
Ce NMR io onan bn einisaeama not 2.00 
Ea oR, Scans cuneate aan aewen .60 
I IEE oe 5 ahivod ns Su SD Oe 50 
RST WE Sia iss. bhs carla eeaek ecb akecee 5.00 


Cost of surplus gas (no plant overhead charges) is 
11.3c per M.C.F. With the same conditions, but a coke 
credit of $1.00 less, the cost of gas jumps to 24.7c per 
M.C.F 

With the same conditions, but a coke credit of $1.00 
higher, the cost of gas drops to minus 2c per M.C.F. 

Or we have the cost of gas in the holder varying 
a total of 27c per M.C.F. depending on the coke mar- 
ket, or should we say on the ability of the company in 
marketing coke. : 

The author appreciates that the tables in this paper 
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necessary adjunct to meet modern load conditions and 
both plants making the same coke of the best quality. 
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TABLE NO. 1—COST OF GAS 
Small Gas Oven Plant 


























Producer Blue 
Gas Gas 
Fired Fired 
Wet coal carbonized, tons per day....... 125 125 
Wet coal carbonized, tons per year...... 45,649 45,649 
Commercial coke available, tons per day.. 68 75 
Commercial coke available, tons per year. 24,946 27,510 
oat ae. SE. BEC GET. . .cis cc acess es 1,473 1,473 
OGn teak, SEE. PER PORE. oo. sisccaces 537,820 537,820 
Gas for dilution (producer and blue), 

AE Sa are ree 57 109 
Gas for dilution (producer and blue), 

EMG OT OMOOD «2. ks sc esccescs ess ce 20,954 39,860 
Carburetted water gas, M.C.F. per day... 112 60 
Carburetted water gas, M.C.F. per year.. 40,650 21,744 
Total send out, M.C.F. per day.......... 1,642 1,642 
Total send out, M.C.F. per year.........599,424 599,424 

Expense Per M.C.F. Send Out Gas 
Operating Labor, Including Coke Sales 

NS ee ee ae $ .1411 $ .1450 
NE oS SA on .0230 .0267 
NO 0 SE |e, a 0213 .0279 
Miscellaneous Supplies ..............:.. .0034 0034 
Duels, Borers, "Cranes. etc...:...........: 0408 .0333 
Producer or Water Gas Fuel............ 0513 .0660 
Carburetted Water Gas Fuel............ 0120 tah 
CSS A ge .0130 .0070 
Miscl. Manufacturing Materials ........ 0015 0015 
Power and Water Purchased ........... 0226 .0226 
Maines. OUREr Sepense. ook. cece es .0019 .0019 
Total Operating Expense............... $ .3319 $ .3353 
RRL ONE Se 4272 4272 
Miscl. Overhead Plant Expense......... 1627 1752 
SS oe SO PGE a eee > ae oe ar $ .9218 $ .9377 

Return From Coal Products 
PNGNANERE.— 5 eg min reste ae ay SF hae ack She a ae $ .0251 $ .0251 
Relies tc Sing Nabccahbicis usta via seoa 6) Sao A 0582 0582 
EM ey oe ene et ne eee 5476 5642 
PENN RIE EE N35 ars) cs.ters-a aisrns a0 400 wees $ 6309 $ .6475 
NON NE CR nS aidig kb crew ace'ore's ave 2909 2902 

Expense Per Ton Wet Coal Carbonized 

Producer Blue 
Gas Gas 
Fired Fired 

Operating Labor, Incl. Coke Sales and 

CE SR SSR Ea ie cel ee $1.8527 $1.9047 
NINE NNR Sis, Ss cidade, eh cress vig ae 3022 3490 
PROGRES. DR DUCTIGIS ooo isn scenic wis coves .2792 3657 
NE Se a ae 0450 0450 
Puen, boners, Cranes, etC.... 2... 0ees 5356 4375 
Producer or Water Gas Fuel............ 6731 8672 
Carburetted Water Gas Fuel............ 1577 cess 
PRTG UME PEE ahh a ore oar wm ago ace 1715 .0918 
Miscl. Manufacturing Materials......... 0200 .0200 
Power and Water Purchased............ 2970 .2970 
Mascl-Ouier Expense... 5... 6.0000600s 0250 .0250 
Total Operating Expense............... $4.3590 $4.4029 
Oe, 5.6000 
Miscl. Overhead Plant Expense......... 2.1359 2.3001 
fe ae Pa Re One, nea ae eae $12.0949 $12.3030 

Return From Coal Products 
PRG 1 20S i OG, os diese lbe #6 ae'e's $ .3300 $ .3300 
OE A READE AE, Ab On 1044 044 
OE SOS Uy eC ee a 7.1903 7.4080 
cee en ROO Te te a ee $8.2847 $8.5024 
Net Cost Gas (per ton coal-coked)...... $3.8102 $3.8006 


TABLE NO. 2 


The following factors used in Table No. 1 are of interest as 
they represent good practice in the design and management of 
a plant of this type and size. 
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No. of Water Gas Sets in plant 1 2 
Cost of Coking Coals, per ton.. $5.60 $5.60 
Cost of Coal to Blue Gas Gen- 

CPator. Mer tO didn. oes e sas 5.60 
Cost of Coal to Boilers and 

RTAGES: DOE ROMS ka oa ob aces' 5.25 5.25 
Cost of Producer Fuel, per ton 5.00 
Cost of Breeze to Boilers, per 

MONS o's esicep eco Raia 4.00 
Yield of Ammonia as Sulphate, 

Oe ae 22 22 
Yield of Tar, U.'S. gals. per ton 12.75 12.75 
Yield of Total Coke (including 

BOCES IO os cera aweey ct esc 68.84 68.84 
Large Coke, tons per year...... 24,946 24,246 
Sinai Cake, tons PCr VERT. 2.65. Canle es 3,264 
Coke to Producers, tons per year ete 2 1). tuscan 
Breeze to Boilers, tons per year _....... 3,918 
‘lotal Coke and Breeze, tons per 

WOOP 24.053 sacin en eeae entine ees 31,428 31,428 
Sale Price, Ammonium Sul- 

DOME HCL MODs. c:c052n badanss $30.00 $30.00 
Sale Price, Tar, per U. S. gallon : 06 
Sale Price, Large Coke, deliv- 

ECE, ORS 5 6 5510 1s sia estes: 12.00 12.00 
Sale Price, Small Coke, deliv- 

CEAG EEO ic ccacakauindiseus. . aiaidcls 10.00 
Price Producer Fuel, ton....... Bae + he Aas 
PIO EOS. 6 Scns ack kalposind 8 ganSbenes 4.00 
Bo, ‘Coal Gas: sccm iss ees 585 585 
BL), iho As08: 6. sitesi ea 130 300 
B.1.U.. Carcburetted Gas “:....... 565 565 
Bw. Sene-ont. Gas: iiss s.44%.- 565 565 
Aux. Fuel per ton Coal Coked, 

| ROS Oe Ee SEC eh pe 272 244 
Aux. Fuel per ton for Dilution, 

FOB icc mticuis Somek palsaimenants 4 28 
Avi: Fuel “Total. Ibs. 0.0.50 
Generatot Fuel per M.C.F. Blue 

Cie WUResicacineacwkutasaithher | leks’ 35 
Coke per M.C.F. Carb. Gas, Ibs. pee 
Coal per MUC.P: Caro; Gas,4is: kas. 28 
Oil per M.C.F. Carb. Gas, U. S. 

CS US" aerate Sere eae 3.16 3.16 
Cost yas On, per Galics.< scans .061 061 
GR oi ict wins so, niovn eew cera 9@ 2Whrs. Y9@ Whrs. 
Coal and Coke Handling Men.. 2@ 19hrs. 2@ 19hrs. 
Produter MeOn .occeiec ccc ess BPR. oc. 5 ades ace 
Water and Blue Gas Men..... 1@ 10hrs. 4@ 40hrs 
Gas Handling and By-product 

RRGH tc ned tana Acie Geis 3@ 29hrs. 3@ 29hrs 
Steam, Power and Water...... 3@ 30hrs. 3@ 30hrs 
Locomotive Cranes ....2...... 2@ 18hrs 2@ 18hrs 
POL? HME 5. inc scsoueeenes 8@ 72hrs. 8@ 72hrs 
Supervision, Laboratory and 

TiS eRe PDO rears I ees et 4@ 36hrs. 4@ 36hrs. 
Coke Sales and Delivery....... 7@ 63hrs. 7@ 63 hrs. 
WU AtCRIeD os 25.0.5 ncesae saan 2@ 20hrs. 2@ 20hrs. 
EE x.cc Sakaadng op ecieed 6@ 54hrs. 7@ 63hrs. 
Total Men on Payroll.......... 49 @46l hrs. 51 @ 480 hrs. 
Max. Peak Load Capacity and Flexibility 
a—Diluted Coal Gas, M.C.F. 

SEMIN orortecs Cin tie ued ae RE Rr 1,582 
b—Carburetted Water Gas, M. 
CP GAT Ace rac ciots Soe take 775 
SOME wh CL cae a au Sa a ALO 2357 
a—Diluted Coal Gas, M.C.F 
OE eins ce tucntedtaeeednia 3 teks 975 
b—Carburetted Water Gas, M. 
EO NO ctieewteied pesakas : xe sews 2,100 
DID ¢ 2) Lard GREASE ore J oea otis 3,075 
a—Diluted Coal Gas, M.C.F. 

CRORE Ss iin beads nen Smee 1,530 1,582 

b—Carburetted Water Gas, M. 
SU, OME cS vices bedseen Oe 2,100 2,875 
POE Es cls aie das bn a 3,630 4,457 
a—Diluted Coai Gas, M.C.F. 
BRO en tis sc% ) RTS PORE ee tsa gb & 975 
b—Carburetted Water Gas, M. 
Coe Me ete cas Pmt at ibe 4,200 
IME te File Opa hee Been ae 5,175 
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48 Max Peak Load Capacity as Compared to Average 
Daily Send-out of 1,642 M.C.F. 
ee ey See 143% 
ROGET OO: SUMO Sc clcicctacses swegs 187% 
PROM: SNe AS Bie sa ois Ns sees 221% 271% 
ee I ec a aa wk ist 315% 
49 Total Coal Bought per year, 
aS Seer ae ee glee, Bere ee 49,595 52,910 
50 Total Coke Sold per year, tons. 24,946 28,210 
51 Miscellaneous Items 
a—K.W. Hrs. Consumed (2.5c 


Fate? Det BEA Pass hcede 3s 0.6 0.6 





b—Cost, Water, per ton Coal.. $0.10 $0.10 
c—Oven Relining Reserve Fund, 

DEL Gait GOR. oe ceiek sees $0.10 $0.10 
d—Blue and Water Gas Repairs, 

DAterigns, MOL MUA ickseee sae 0125 
e—Rates of Pay per hour...... 50-75¢ 50-75c 
f-—Tons Coal for Water Gas 

BG RE ORME cc ckigeccpass | aeese 6,896 
g—Tons Coke for Water Gas 

i ne eee 800 100 
h—Gas Sold per _ Inhabitant, 

BERLE. Scunn cae sau aaawan ek 9.25 9.25 
i—Coke Sold per Inhabitant, 

BORN kissin te Schick ahlsa SIGS Gis 0.385 0.435 

TABLE NO. 3 
Summary of Gas Data—Heating Ovens With Blue Gas 
Per M.C.F. 
Send-out 
Per Day Per Year Gas 
|. Goal Gas. BGS. on 24000 1,473 537,820 0.897 
2 Blue Gas (Oven Heating), 
(> E, Gat RR apy oa Sy Se 1,047 382,347 0.637 
3 Blue Gas (Dilution), 
BIS Gxt iio a ates 109 39,860 0.066 
4 Carburetted Gas, M.C.F... 59.6 21,744 .036 
5 Gas Send-out, M.C.F..... 1,642 599,424 1.000 
6 Coal to Water Gas Gen- 
CPHIOTE, 1ONE 5s. oka 18.9 6,896 
7 Coke to Water Gas Gen- 
CPSs, TORK as ca esires 0.27 100 sabia 
7 Gas On: USS. Sales ..3.0 188.2 68,711 0.114 
8 Cost Coal to W. G. Gener- 
DUBE Sosa tuwasiesteot ete $106.00 $38,686 $.0645 
Cost Coke to W. G. Gen- 
WERE ik 6 assucecae cn 2.46 ee ae os 
Cost Oil to W. G. Gener- 
SER REPRE PE, ES 11.48 4,191 .0070 
9 Cost Labor, W. G. Oper- 
ec ny Ieee ies SRE: 28.47 10,391 .0173 
Cost Labor, W. G. Repairs 5.85 eae 0 Sease 
Cost Materials, W. G. Re- 
DOMES) cs os bx ca Reha A kes 13.83 5,051 0084 
10 Total -Cost Water Gas 
PREMIO, 6s six cans ar $168.09 $61,354 $.1020 


With a plant as outlined above, where the ovens are 
heated with blue gas made from lumps of coal screened 
from the oven coal, the blue gas of 300 B.T.U. is avail- 
able for dilution purposes. We can make the maxi- 
mum use of coal, the cheapest of all gas making ma- 
terials. 

Such a plant can also make the maximum use of oil 
when same is available at low costs as at present. 

Without the necessity of additional gas making 
equipment we are in a position to buy natural gas, re- 
form same and send out practically the same kind of 
gas as comes from a gas oven plant. 

The same general reforming practice may be applied 
to petroleum still gases where same are available. 
Where freight costs are sufficiently low, the use of 
butane or propane as gas materials may be considered 
for general plant use or for flexibility in send-out.. 

Considerable development work has been attempted 
in Europe along the lines of the complete gasification 
of coal. Such a scheme does away with the marketing 
of coke, tar, ammonia, etc., and can be made to pro- 
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duce a moderately high B.T.U. gas which could be 
cheaply enriched to a required standard. Such a design 
would reduce the plant operation to the simplest terms. 
In the gas oven plant, blue gas fired, a spare modern 
water gas set is included in the equipment. Such a 
gas making unit with a similar set in regular operation 
alongside can be cheaply operated producing some 2,- 
000,000 cu. ft. of gas daily when needed. This set 
would be automatically controlled with mechanical 
grates, automatic charging, etc. 
Fuel Costs Would be: 
Generator Fuel—28 lbs. coal @ $5.60 per 


COR a cobeeeh ceded eseecdn bias SenN aed ess 7.84 cents per M.C.F. 
Gas Oil—3 U. S. Gals. @ 6.10 cents per 
ne La Say So des ae 18.30 cents per M.C.F. 


26.14 cents per M.C.F. 

Additional operating costs would only increase gas 
costs a slight amount above the costs as calculated 
above and industrial gas, house heating and water heat- 
ing rates could be put into force with a resulting profit 
to the company. The overhead charges made necessary 
by this spare set are taken care of in the regular opera- 
tion costs. 

In other words, the flexibility of this type of plant 
apparently permits and encourages the taking on of a 
considerable amount of new business at a comparatively 
low rate and‘with a considerable increase in yearly 
profits, over a plant which does not possess such flexi- 
bility in gas making capacity. 

It may be of interest to call your attention to some 
facts in connection with coke oven operation. The 
cost of coal gas made in ovens heated with oven gas 
is dependent upon the markets for coke, tar and 
ammonia. 

With ammonia yields (figured as sulphate) varying 
from 20-26 lbs. per ton of coal and the selling price 
varying from $30 to $60 per ton we have the average 
credit from ammonia as $0.55 per ton of coal. 

With tar yields varying from 7 to 14 U.S. gallons 


and the selling price of tar varying from 4c to 7c per 


gallon, we have the average credit from tar as $0.60 per 
ton of coal. 

With coke yields (available for sale) varying from 
60% to 75% of the coal coked and selling prices vary- 
ing from 1.3 to 1.6 times the cost of the coal, we have 
an average coke credit equal to the cost of the coal. 

With costs of coke plant installation and costs of 
operation tending to increase while selling prices of tar 
and ammonia tend to drop, the returns from coke must 
tend to more than equal the cost of the coal. 

With the above in mind, Chart No. 3 has been pre- 
pared to graphically show the effect on the cost of the 
surplus oven gas when returns from coke are $1.00 
lower or higher than the cost of the coal. 

For example, as shown on Chart No. 3, we have :— 


Chat ERE Soka ns cwacddccadtaonnsijbuba $5.00 per 2,000 Ibs. 
eC a ee ee ae eee 2.00 
IE Rr CoP gigas Sans Agena oie ean .60 
i aR RM 1 od oy ahd sla sab ak a Ba we 50 
OE IR ra sos aa Ri awead dcenk ess avab 5.00 


Cost of surplus gas (no plant overhead charges) is 
11.3c per M.C.F. With the same conditions, but a coke 
credit of $1.00 less, the cost of gas jumps to 24.7c per 
M.C.F 

With the same conditions, but a coke credit of $1.00 
higher, the cost of gas drops to minus 2c per M.C.F. 

Or we have the cost of gas in the holder varying 
a total of 27c per M.C.F. depending on the coke mar- 
ket, or should we say on the ability of the company in 
marketing coke. : 

The author appreciates that the tables in this paper 
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CHART *3 


SHowine EFFECT oF 
or 





2S. 


2-2-3: 





Data used in preparation of Chart No. 3 


Per 2,000 Per Lb. 

Gas Yield Lbs. Coal of Coal 

ES OE es ics cans Co nasnne 11,500 5.75 

ee re 7,500 3.75 

es “ee 4,000 _ 2.00 
es a eS 2 01 565 565 
Heat mm. total Gas, B.TU...........0% 6,500,000 3,250 
Heat in Surplus Gas, B.T.U........... 4,240,000 2,120 
Heat in Fuel Gas, B.T.U..:........... 2,260,000 1,130 


are in no sense complete for any particular installation. 
The comparison between firing the gas ovens with pro- 
ducer, gas made from small coke and breeze or with 
blue gas, made from coal, does cover the principal items 
of plant expense. 

For any particular installation a complete analysis 
of costs and returns is necessary when changes or ad- 
ditions are proposed. Suitable plant overhead expenses 
are to be included in order that the cost figures may 
not be misleading. 

Flexibility in output and use of gas making mate- 
rials plus a more complete utilization of plant capacity 
should result in lower holder costs. This coupled with 
a greater use of the existing distribution facilities, 
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should permit the gas industry to show a marked in- 
crease in yearly sales.and thus supply a considerable 
proportion of the heat requirements of a community. 


a. eee 


Balloons Assist in Pipe Line 
Changeover 


SE of two Goodyear 35,000 cubic foot racing bal- 

loons as emergency city gas containers recently 
took place when the East Ohio Gas Company replaced 
pipe lines near Ravenna, Ohio. 

While changing over from old lines to new lines, 
it was necessary to shut off the city’s gas supply and 
so the balloons were inflated with 35,000 cubic feet each 
of gas in order that they might serve as a source of sup- 
ply for the city. The balloons were filled directly 
from the gas lines by means of a pipe laid in the form 
of a “Y” from the main gas lines to the balloons which 
were then inflated in the meadow some distance from 
the road along which the gas line was laid. 

After the balloons had been inflated with the gas and 
the controlling valves on the lines were closed, it was 
possible to connect one of the balloons with a portable 
compressor which has a capacity of 220 cubic feet per- 





minute, 

Gas was then pumped from one balloon at a time and 
passed through the compressor into the main. In this 
way the consumers in the city of Ravenna were safe- 
guarded against any decrease in their gas supply or 
even in the pressure of the gas. 

This is the first time that balloons have been used 
for the purpose of emergency gas supply system. 

The operation was satisfactory to the East Ohio Gas 
Company, according to J. G. Hanks, General Super- 
intendent of Cleveland, and W. T. Hagan, also of Cleve- 
land. Mr. R. W. Ramsdell of the Main Line Depart- 
ment of the East Ohio Gas Company had charge of 
the operation. 

The balloons were inflated and operated by Goodyear 
factory personnel in charge of J. F. Cooper, General 
Foreman of the Goodyear Balloon Department. 
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Compression And Transmission of 


Natural Gas 


P. McDONALD BIDDISON 


Consulting Engineer, Bastrop, La. 


HE subject assigned is a broad one and all that 
will be attempted here will be to point out an 
approach to the determination of the economical 
use of compressor stations in natural gas trans- 
portation. 

Jhe writer has for many years used the following 
formula for the mean effective pressure of compression 
for natural gas: 

m.e.p. = 6.38 X p® (n° — .98). 
where n = Compression ratio p1/p®. (1) 

p°® = Inlet pressure, Ibs. absolute. 

pi = Outlet pressure, Ibs. absolute. 
This equation is empirical and was obtained by plotting 
the data from actual indicator cards, using also similar 
data reported by Herbert R. Davis in an early publica- 
tion before Natural Gas Association of America. The 
data from which the cquation was derived was largely 
from compressor units of 1,000 or 1,300 rated h.p. The 
volumetric efficiency of machines of this type appeared 
to be 


E = 97 — .03 n. 





- (n-t- 
O24 G26 G26 G30 G92 G34 G36 GSE OTE O42 
es ne ee “Curve 3: Comparative MER at Constant O/scharge 


Of4 O46 248 O50 


Combining equations (1) and (2) to obtain indicated 
hp. per million cu. ft. per 24 hrs. we get 


(n-5 — .98) 
ih.p. = 284.75 X (3) 
.97 — .03n 


Equation (1) for mean effective pressure is plotted 
on Plate I as Curve A. This curve shows the relation 
of mean effective pressure to the compression ratio for 
any intake pressure. Choose a compression ratio (dis- 
charge pressure divided by intake pressure, both abso- 








Read before annual convention, Natural Gas Department, 
A. G. A. Memphis, May 11-14, 1931. 

















lute pressures) on left hand scale and follow horizon- 
tally toward the right to intersection with Curve A, then 
vertically downward and read on the upper of the two 
horizontal scales the value of 6.38 (n° — .98). This 
value multiplied by the absolute inlet pressure is the 
mean effective pressure corresponding to the compres- 
sion ratio chosen. In the same manner, on Plate I a 
factor may be found from Curve B, which multiplied 
by the absolute discharge pressure will give the mean 
effective pressure for any compression ratio. 

From Curve B, on Plate I (it may be noted that for 
any given discharge pressure the m.e.p. increases as the 
compression ratio increases (or as the intake pressure 
declines) until at about 2.582 compression ratio a maxi- 
mum m.e.p. is reached equal to 0.4271 p; (p being the 
discharge pressure), and after this point further in- 
crease in compression ratio (or further drop in intake 
pressure) produces a slight decline in m.e.p. This con- 
dition is common to the compression of all gases, but 
the compression ratio at which peak m.e.p. is developed 
is not the same for all gases, nor is the relation of m.e.p. 
to compression ratio the same for all gases. The data 
here given will apply fairly well to most natural gases in 
transportation systems, but casing-head gases may vary 
considerably from the equations here shown. 

On Plate II is analyzed the effect of this peak com- 
pression ratio upon engine loads. Curve A compares 
the m.e.p. at a given discharge pressure and various 
compression ratios to the m.e.p. at 2.582 compressions. 
An engine equipped with cylinders to produce rated hp. 
for a given discharge pressure at 2.582 ratio could not 





int SO Be ON 


~ mawatngs 
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be overloaded at any other ratio. At 1.5 pressure ratio 
for this same pressure it would only develop 82% of 
rating, and at 3.5 ratio, about 96% of rating. If an 
engine be equipped with compressors which at 1.3 com- 
pressions would produce rated engine hp., the m.e.p. at 
1.3 compressions would be 68.5% of the m.e.p. at peak 
ratio of pressures for the same discharge pressure. 
(Curve A.) If the ratio became 1.5, requiring 82% of 
the m.e.p. developed at peak ratio, then the engine at 1.5 
82 
compression ratio would have to develop —— or 119.5% 
68.5 
of rating to operate at rated pressures and 1.5 com- 
pressions. It is for the purpose of relieving overloads 
of this nature that volumetric clearances are sometimes 
provided to be connected to compressor cylinder ends. 
They reduce the mean effective pressure by increasing 
the volumetric clearance. Similarly, from Curve B an 
engine equipped with compressors to develop rated hp. 
at 1.35 compressions for a given discharge pressure 
would, at 1.5 compressions, be required to develop about 
112% of rating; at 1.2 compressions, only about 80.5% 
of rating. 





Equation (3) for indicated hp. is plotted in solid lines 
on Plate III. In dotted lines are shown the recent 
guarantees of a prominent manufacturer of gas com- 
pressors for comparison on compressors with different 
valve areas. The guarantees suggest that some revision 
of equations (1) and (3) to show smaller values of 
mean effective pressure and i.h.p., especially at lower 
compression ratios, would be warranted if the guaran- 
tees could be met in continuous operation. The com- 
parison brings out rather vividly the advantages reaped 
from larger valve areas and lower valve pressure. losses 
over designs available 20 years ago. Such error as 
exists is on the safe side. The relationship between 
compression ratio and hp. per million being determin- 
able as shown, we may investigate the problem of what 
is the economical compression ratio to use in pipeline 
design. 

For any given line size and maximum operating pres- 
sure P 





/.1—n? 
Q=kK / —— (4) 
vot 
P1 
where — = Po 
n 
K = 871 X D?.66 
Equation (4) is derived from formula of Thos. R. 
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Weymouth for flow of. gas in pipe lines as given in 
Natural Gas Handbook, Diehl 1927 edition. 

For any given inside pipe diameter D, to maintain Q 
at a constant value we may vary the length L between 
stations and adjust the ratio of compression accord- 
ingly. Thus, comparing two plans of compressor spacing 











1— nN“; 1 — N75 
otagiorg 5 (5) 
Lj x nN“; Le x N“2 
1—1 
Le (1 —n*.) ny n7> 
sian = eae (6) 
L; (1 —n*,) n7> 1—1 
n7, 


Now, if L be the length of sections between compressor 
stations corresponding to a compression ratio of 3.0 


(n being equal to 3.0, for which value 1 — — = 0.8891), 
at 

then for any other length L between compressor stations 

1 — 0.8891 L2 1 

ae (7) 

Li n’. 


Ly 











(8) 


and Ne = 


/ 
\/ Ly — 0.8891 Le 





Table I 

1 2 3 4 § 6 
L: Comparative Hp. Per 

No. of Million Total Hp. Relative 
Li No Stations Per Station Per Million ton=3 
1.00 3.00 1.00 64.43 64.43 100 
0.95 2.54 1.05 54.00 56.7 88.002 
0.90 2.24 1.11 46.70 51.837 80.455 
0.80 1.865 1.25 36.50 45.625 70.813 
0.65 1.54 1.54 26.75 41.195 63.938 
0.70 1.633 1.43 29.50 42.185 65.474 
0.625 1.50 1.60 25.33 40.53 62.905 
0.60 1.467 1.667 24.25 45.42 62.735 
0.55 1.40 1.82 22.00 40.04 62.145 
0.50 1.345 | 2.00 20.00 40.00 62.083 
0.45 1.292 Zee 18.00 40.000 62.100 
0.40 E25 2.50 16.5 41.25 64.030 
0.333 1.193 3.0 1.45 43.500 67,515 
0.30 1.170 3.33 1.35 44.955 69.773 
0.25 1.138 4.00 12.0 48.00 74.499 
0.20 1.105 5.00 10.5 52.50 81.484 


Column 3 is the reciprocal of Column 1. Column 2 is 

computed from Equation (8) for the corresponding 
2 

values of — shown in Column 1. 
L; 


Column 4 is taken 
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from Plate III for the corresponding values of Column 
2. Column 5 is the product of Columns 3 and 4 and 
represents the i.h.p. per million per station multiplied by 
the number of stations, or is the total required hp. per 
million cu.ft. per day. Column 6 is derived by dividing 
Column 5 by 64.43 and represents the total required hp. 
per million ft. per day compared to that which would be 
required if a compression ratio of 3.0 were adopted. 


5 





On Plate IV the comparative total hp. requirements 
and comparative lengths between stations are plotted 
against compression ratio. The curve of comparative 
hp. requirements shows that the minimum total hp. will 
be required with a compression ratio of about 1.35, at 
which compression ratio (see Plate III) the hp. per mil- 
lion per day is about 20 ih.p. per station. The curve 
of comparative lengths between stations shows that to 
achieve this compression ratio and maintain the same 
line capacity the stations would be just half as far apart 
as for a compression ratio of 3, or there would be twice 
as many stations. However, even with twice as many 
stations, we would require only 60% as much total hp. 

Now the capacity of the line for given maximum pres- 


oe OF 


VL 


sure, pressure ratio and diameter varies as 


QO=CG 1 


VL 


1 
The relative number of stations required varies as — 
L 
Cs 
or N = — The total hp. per million of capacity then 
# 
C. X 20 





equals ——, or the total hp. per million increases 
L 
inversely as the length of sections. The over-all hp. 
being then the product of total hp. per million and quan- 
C.X20 G 
———— X —,, or ‘is proportional to 
ae 


tity in millions is 
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1 
— For lines of various relative lengths we would then 
[15 


have the following hp. requirements for a constant pres- 
sure ratio: 


Table II 
Comparative 
Comparative No.of 

Length Stations and Total Comparative Comparative 
of Section Hp. Per Million Over-All Hp. Line Capacity 

1.00 1.000 1.000 1.000 

0.90 1.111 1.170 1.052 

0.75 1.333 1.538 1.154 

0.60 1.667 2.150 1.290 

0.50 2.000 2.828 1.414 

0.40 2.500 3.950 1.580 

0.30 3.333 6,061 1,820 

0.20 5.000 11.200 2.240 


The data of Table II is plotted on Plate V. From 
Plate V it may be noted that halving the distance be- 
tween Stations increases line capacity by 41.4%, doubles 
the number of stations, and increases the total hp. 82.8%, 
or the hp. requirements increase at just twice the rate 
at which the capacity increases when capacity is in- 
creased in this manner. 

Variations in rate of flow may be accomplished by 
either maintaining a constant discharge pressure and 
varying the intake pressure (which means varying the 
ratio of compression) or by holding a constant compres- 
sion ratio and varying the discharge pressure, or by 
combination of the two. If the compression ratio be 
held constant at say 1.35 compressions, then the hp. per 
million being a constant value of 20 for this compression 
ratio, the total hp. is directly proportional to quantity. 
This is illustrated by the diagonal straight line on Plate 
VI. If, however, instead of maintaining constant pres- 
sure ratio, we maintain full discharge pressure P; and 
vary the intake pressure the hp. requirements are as 
shown on full pressure curve, Plate VI. Similarly, the 
hp. requirements, if P; be reduced to 80%, 70%, 60%, 
or 50% of full value, are indicated. The economical 
method shown by this sheet is to maintain full line pres- 
sure and let load variations be reflected in the variation 
of inlet pressures. Other factors, however, often are 
of more importance than the saving in hp. hours de- 
veloped. 





The question of what is the most economical discharge 
pressure at which a compressor station should operate 
is fixed by the economics of pipe line design. It has been 
treated by several writers on this subject (1). The 
net conclusion is that the most economical pressure to 
use is that pressure which will produce the maximum 
allowable fiber stress in the thinnest allowable wall for 











the pipe size in question. There is a great diversity of 
opinion as to what should be the minimum wall thickness 
and any suggestions on this line will be met with criti- 
cism. It is suggested as being at least a rational ap- 
proach that minimum wall thickness be 

Tn = 0.0090375 D, + 0.08733. 
Where T,, = Minimum wall thickness in in. 

D, = Outside diameter in in. 

Under this assumption the pressure P,, (the safe 
pressure for a wall of minimum thickness) in lbs. gauge 
which will stress the walls to the allowable limits are 

2794.6 
For 16,000-lb. fiber stress in walls P,, = 289.2 + 





D 
For 13,000-Ibs. fiber stress in walls P,, = 235.0 + 2270.6 





D 
where D = inside diameter inches 


Values of T, and P;, are plotted on Plate VII, and 
the wall thicknesses and pressures are shown in Table 
III together with the pipe co-efficient. 


Table Ill 


Outside Inside Wall Flow Gauge Pressures 


Diameter Diameter Thickness Coefficient* 13,000-Lb. 16,000-Lb. 


Inches Inches Inches K Stress Stress 
1034 10.380 0.185 446,900 445 550 
12% 12.364 0.203 712,500 410 510 
14 13.570 0.215 913.330 397 489 
16 15.536 0.232 1,310,100 377 464 
18 17.500 0.250 1,799,700 361 444 
20 19.462 0.269 2,389,300 349 429 
22 21.426 0.287 3,087,700 338 416 
24 23.390 0.305 3,091,400 330 406 
26 25.354 0.323 4,837,300 322 397 
28 27.318 0.341 5,902,300 316 389 
30 29.282 0.359 7,103,000 311 382 


*Flow Coefficient represents the value (871 « D*). 
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The capacity = Q = KP X V/1 — 1 where K = 
at 
871 X D*7, Tt has been shown that for any given 
pipe size or pressure the economical value of n is about 
1 
1.35 and for this value of n the quantity 1 — — = 0.673. 
n? 

If therefore we multiply the pipe coefficient by the ab- 
solute pressure above corresponding to the wall thick- 
ness and this by 0.673 we would have a quantity which 
divided by square root of length would give line capacity 
at minimum hp. per station and minimum weight of 
steel for each line size. Plates VIII and IX have been 
so prepared. From Plate IX it may be noted that for 
a capacity of 100,000 M.c.f. per day we may select a line 
of 18” outside diameter with compressor spacing of 30.5 
miles, or as alternates a line 20” outside diameter with a 
compressor spacing of 50.5 miles, or a line 22” outside 
diameter with a compressor spacing of 80.5 miles. Sim- 
ilarly, from Plate VIII a determination may be made 
for pipe having an allowable stress of 13,000 Ibs. The 
hp. per station will be the same in all cases, about 20 
i.h.p. per million or 2000 i.h.p. since the compression 
ratio is 1.35 in all cases. However, the number of sta- 
tions will be fixed by the compressor spacing so selected. 
Six estimates of investment and of corresponding oper- 
ating expenses will then be necessary to determine the 





most economical layout. The result will be dependent 
upon station costs, relative costs per ton of steel pipe, 
and the relative construction costs of the various sizes 
of pipe line. The last varies so widely with character 
of country traversed that a general solution based upon 
assumed terrain may be quite misleading and will not be 
here attempted. However, as an aid to solution of any 
specific problem from Plates VIII and IX, the following 
equation will be found helpful: 


Cost of Compressor Stations 


$40,000 plus $115 per installed hp. 

This will include real estate, employees residences, rail- 
way siding, water supply from artesion wells, etc., for a 
well constructed main line station designed for per- 
manency, with a reasonable allowance for engineering 
and overhead charges, but no interest during construc- 
tion nor costs of financing. If hauling of equipment is 
required, additional costs will be incurred. Many sta- 
tions have recently been built using cheaper construction 
at far below this cost. Whether the difference is justi- 
fied is a matter for later operating experience to de- 
termine. 
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Cost of Operation of Compressor Stations 
An approximation of the cost of operation of com- 
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pressor stations may be made from the following equa- 
tion based upon the data of Table V: 


Table V 


Cost of Operation of Compressor Stations 


1,000 Hp. 2,000 Hp. 3,000 Hp. 6,000 Hp. 


8,000 Hp. 10,000 Hp. 


No Amount No Amount No Amount No Amount No Amount No Amount 


RMI MIINOGUS © 56 ios osc-dein ae vas s 1 $2,400 1 
ED he Sa eek soa.t ack a dade vc 2 3,600 2 
NR aa dikis eaca¥) «hb 3 CA Pe RSS ele 3 4,500 3 
IN aoa. cia bikie ae ate 4 MUM A OS bees Pree: ‘ 
He ge a. oc a ae : lear 1 
eS eT POy rer ht ePeaee i 1 1,000 1 
$11,500 
Sg ge Se en ry ee rae $11.50 
Oil per hp. per year, 6 gals. @ 30 cents ...... 1.80 
Miscellaneous supplies per hp. per year ........ 35 
Maintenance per hp. per year, 2% ............ 3.10 
Fuel 60% load factor @ 11° @7 cents ...... 4.05 


Total Exclusive of Taxes and Fixed Charges $20.80 


Cost of operation per year = $10,000 plus $11.39 per hp. 
This includes labor, supplies, fuel at 7 cents per M.c.f. 
(for 60% of load factor) and maintenance but excludes 
taxes and fixed charges. 


One of the common problems met in connection with 
compressor stations has to do with the location of field 
stations, should they be located as close to the field as 
possible or at some distance away from the field. This 
question may be analyzed by an example: Assume a 
20” X 3%” line, 65 miles long, with 400 Ibs. inlet pressure 
and 150 lbs. outlet pressure. The capacity is 


381 
2,318,210 * —— = 109,500 M.c.f. per day. 

65 
Due to declining rock pressures, it is no longer possible 
to maintain 400 Ibs. inlet pressure without compression 
in the field or nearby. We will assume that for the first 
year of such compression an inlet pressure of 300 lbs. 
may be maintained, 250 Ibs. for the second year, 200 
lbs. for the third year, and 150 lbs. for the fourth year. 
We will compare the amount of power required with 
the station located in the field with the power required 
if the station be located 10 miles from the field on the 
basis that the capacity is to be maintained at 109,500 
M.c.f. per day when the outlet pressure at the end of the 
line is 150 Ibs. gauge: 





Square of (150+ 14.4) = 27,027 
109,500,000 
a —?X 55 = 122,500 
2,318,210 


Square of (373.0 + 14.4) = 149,527 


The discharge pressure from a station 10 miles from 
the field is 373 Ibs. gauge as compared to 400 Ibs. for a 
station in the field. The inlet pressures to a station 10 
miles from the field are computed as follows: 


Table IV 
Field Pressure Gauge .. 150 200 250 300 
Square of Absolute .... 27,027 49,967 69,907 98,847 
MAD a tind sak 22,300 22,300 22,300 22,300 
109,500,000 
2,318,210 
Square of Station Inlet 
PB ods ate ks nies 4.727 27,667 47,607 76,547 
Station Inlet Pressure 
RDAOMIE icc c a cs 68.8 166.4 218.4 276.8 
Station Inlet Pressure 
CRIED. nin. 0Nenn cha da’ 54.4 152.0 204.0 262.4 


The ratios of compression, hp. per million, and total 
hp. are shown in Table VI. 


$3,000 1 $3,600 1 $3600 1 $3,600 1 $3,600 
3,600 2 3600 3 8100 3 8100 3 8100 
4500 3 4500 3 4500 6 9,000 6 9,000 
fe: the mK 1 3,000 1 3000 1 3,000 
2,400 3 5400 3 5400 3 7,200 3 7,200 
1,000 1 100 2 2000 2 2000 3 # 3/000 
$14,500 $18,100 $26,600 32,900 $33,900 
$ 725 $ 6.03 $ 4.43 $ 4.11 $ 3.77 
1.80 1.80 1.80 1.80 1.80 

35 35 35 35 35 

2.70 2.57 2.43 2.40 2.38 

4.05 4.05 4.05 4.05 4.05 
$16.15 $14.80 $13.06 $12.71 $12.35 


With field boosters delivering at 200 Ibs. from an inlet 
pressure of 150 lbs. the line station 10 miles away would 
require 4,770 hp., and the field booster station 150 Ibs. 
to 200 Ibs. 19 hp. per million, or 2,080 hp., making a 
total of 6,850 hp. to accomplish what could be done with 
5,885 hp. located at the field. The advantage of pushing 
the gas rather than trying to pull it is well illustrated 
by this example. 

Most calculations herein are by slide rule and are not 
highly accurate. The purpose being only to determine 
tendencies, it is felt that these are of no importance. 

It will probably be asked why transmission system 
designs vary so widely from the principles set forth in 
this paper. The answer is that the necessity of design- 
ing an installation which can earn its charges during the 
early years of operation usually makes necessary a de- 
sign which in later years is far from the most economical 
installation. 


Table V1 
Ratio of Compression - Hp. per Million Total Hp. 
Field Station Station Station 
Pres- 10 Miles 10 Miles 10 Miles 


sure Station From Station From Station From 
Gauge atField Field at Field Field atField Field 


300 1.317 1.390 19.0 21.5 2,080 2,355 
250 1.566 1.758 27.8 33.5 3,045 3,670 
200 1.931 2.310 . 38.5 43.5 4,220 4,770 
150 2.521 5.59 53.75 111.0 5,885 12,160 


Summary 


The paper deals with the question of minimum wall 
thickness, economical operating pressures, desirable com- 
pression ratio for compressor stations and spacing of 
compressor stations for natural gas transmission sys- 
tems. On the assumption that the minimum pipe wall 
thickness will vary with pipe size, it is pointed out that 
the operating pressure will also vary with pipe diam- 
eter. It is developed that the minimum hp. require- 


‘ ments for a given line will be obtained with a compres- 


sion ratio of about 1.3 and that the selection of line 
diameter and compressor spacing to obtain required 
capacity are dependent upon cost of steel pipe and 
character of country traversed. 

Economics of High-Pressure Transportation of Natural 
Gas Pipe Lines, P. McDonald Biddison, A.S.M.E. Pet-51-5. 

Long Distance Transportation of Natural Gas, G. I. 
Rhodes and E. G. Hill—A.S.M.E. 

Design of High-Pressure Gas Lines, Ralph E. Davis and 
L. F. Terry—A.S.M.E. 

Factors Effecting a Minimum Cost of Gas Pipe Lines, W. 
R. Kepler—American Gas Association, 1930. 


“ PaaS 








58 











American Gas Journal—June, 1931 





July 


ULY; the month of the water lily, 

month of the ruby, month when the 
whole world thinks of out-door life. The 
month that gives us Independence Day. 
Window displays playing up the inde- 
pendence that gas gives the home manager 
are timely for the first part of this month. 
Colors used may be gay: red, white and 
blue for such displays, though in the main 
it is well to use cool colors during July. 


July is an excellent month in which to 
implant the germ of discontent in the minds 
of folks who still retain a memory of last 
winter’s heating problems and annoyances. 
One extreme brings memory of another and 
when a fellow has to hunt a cool place he 
is very apt to recall that it was not so 
long ago that he was seeking out a warm 
comfortable one. Memory carries him 
back to coal buying, furnace stoking and 
ash hauling, and remind him of wife’s com- 
plaint of dirt, soot and grime. When in 
this state of mind he is most receptive to 
facts and figures .on effortless home heating 
for the coming winter. Sell him gas for 
fuel, just as though you were a coal man 
booking his winter business. 


July is also an ideal month for selling 
load building automatic hot water service, 
and a fine time to talk about gas incinera- 
tion. By load-building water heater sales 
we mean installations in the thousand and 
one places that you and your salesmen pass 
every day on your way to sell an 18,000 
cubic foot job to some domestic user. Ev- 
ery shop has use for hot water service; tell 
7em and you will sell ’em and you'll get 
some 180,000 cubic foot loads just as easily 
as you do the smaller ones, 











1—Wed. 


2—Thurs. 


3—Fri., 
4—Sat. 
5—Sun. 


6—Mon. 


7—Tues. 


8—Wed. 


9—Thurs. 


10—Fri. 
11—Sat. 
12—Sun. 
13—Mon. 
14—Tues. 
15—Wed. 


16—Thurs. 


17—Fri. 
18—Sat. 


19—Sun, 


20—Mon. 


21—Tues. 


22—Wed. 


23—Thurs. 


24—Fri. 
25—Sat. 


26—Sun. 


27—M on, 
28—Tues. 


29—Wed. 


30—Thurs. 


31—Fri, 









Inspect window display featuring home heat'ng. See 
that there is plenty of literature on sales floor to dis- 
tribute to customers, 

Check-up on special window display for 4th of July and 
arrange to have it installed this evening. 

Inspect special Independence Day window display. 
Holiday, Independence Day. 

Run home heating advertisement in newspaper. 
Farragut born 1801. 

John Paul Jones born, 1747, Meeting with salesmen to go 
over developments during the past week and turn over 
prospects developed by other members of organization. 
Hawaii annexed as territory, 1898. Run advertisement 
in newspapers featuring automatic hot water service. 
Zeppelin of airship fame born, 1838. The modern “Zeps” 
are equipped with gas ranges. 

Elias Howe, inventor of sewing machine born, 1819. The 
sewing machine ranks with the automatic gas water 
heater as a blessing to the home manager. 

“Crown of Thorns” speech by Wm. J. Bryan, 1896. 
made the front pages the world over. 

John Quincy Adams born, 1767. Effortless fuel was un- 
thought of in his day for home heating. 

George Eastman born, 1854. Gas plays a big part in 
picture making; most professionals use a gas heated 
dryer in connection with the development of films. 

Run home heating advertisement in newspapers. 

First World’s Fair, U. S. 1853. Gas will be a big feature 
at the next world’s fair, Chicago, 1932. 

Re-decorate your display windows, install a gas incin- 
erator along side the home heating boiler—play up 
“cleanliness” in this display. 

Run newspaper advertisement featuring gas incinerator. 
John Jacob Astor born, 1763. He did not know the 
pleasute or convenience of gas. 

Wm. Thackeray born, 1811. Check up on advertising 
for tomorrow’s newspaper. 

First Woman’s Rights Convention, U. S., 1848. This 
“birthday” may be played-up in connection with home 
heating—woman’s right to expect that her home be 
heated with the effortless fuel, gas 
Santos Dumont, aviator, born, 1873. 
hot water service advertisement. 

First battle of Bull Run 1861. Run Home heating ad- 
vertisement featuring “You pay for your fuel, after, not 
before you use it.” 

Moses Cleveland located Cleveland, Ohio, 1796. Today 
this thriving city uses gas for over 2,000 purposes. 

Run incinerator advertisement 

Detroit settled by Cadillac. Gas speeds up many pro- 
cesses in Detroit’s automotive establishments. 

U. S. Grant made general, 1866. Grant sold cord wood 
at one time in St. Louis, Today St. Louis uses gas. 
Bernard Shaw, author, born, 1856. Home heating ad- 
vertisements to appear in today’s newspapers. 

Harrison Fisher, artist born, 1877—pretty girls all want 
hot water service, an essential to beauty 

Ballington Booth of Salvation Army born, 1859. Runa 
home heating advertisement in newspaper. 

Use automatic hot water service advertisement today. 
First legislative assembly in America, Jamestown, Va., 
1619 

John Ericsson, inventor, born, 1803. Check-up plans for 
a “Pick-up Sale” in August—see July American Gas 
Journal for details. 


Admiral 


Run automatic 
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Some Remarks on 
Home Heating 


F-@ NV HE GAS COMPANY that is to secure any ap- 

| preciable amount of home heating business must 

approach the matter, of making their city a 

clean, smokeless one and the homes in that city 

happier ones because of more general use of 

GAS the effortless fuel, with the full knowledge that 

selling home heating is not just anyone’s job. Home 

heating sales have to be well and carefully planned, for 

getting the name on the dotted line requires a man who 
can get his B.t.u.’s to talking natural. 

The companies that are making a success of selling 
home heating have found that a vast amount of work and 
preliminary planning goes with the sale and installation 
of any type of equipment. 

Unlike the sale of any other domestic device, home 
heating furnaces, boilers, burners or radiators cannot be 
sold with any success by “regular” salesmen (men who 
sell the complete line handled by the average gas com- 
pany); they must be handled by specially trained men 
who do nothing else. The home heating department 
may consist of one or several men depending upon the 
size of the community served and the amount of business 
available. 

In selecting men to sell home heating remember that 
there is a vast amount of missionary and educational 
work to be done and plan their rate of compensation 
with this knowledge in mind. 

Some companies pay their men who do this type of 
selling a straight salary, while other companies pay them 
a salary and a commission on installations made. It is 
our impression, by reason of the fact that selling home 
heating presents entirely different problems from the 
sale of any other domestic device and serwice, that men 
employed to do this type of selling should be paid a 
living salary and a fair commission on all sales com- 
pleted. Men selling this type of service may be selected 
from the regular sales force because of outstanding sales 
ability and given special training, or men from the out- 
side may be chosen and trained from scratch. It would 
seem that the prime requisites for-a man who is to make 
home heating his business should be in part; sales-sense, 
well rounded-out education, courtesy, tact, stick-to-itive- 
ness and careful personal grooming. If a man possesses 
such qualifications he will make a good salesman, and an 
especially good home heating salesman if he is given a 
course of education and is thoroughly sold on home 
heating by gas and its future possibilities. 


Specifications for Salesman 


As we view it, a man with such qualifications should 
be able to sell anything, however we would hasten to 
explain that in selecting a man for this very important 
sales job it is essential that you set up some sort of 
specification for him to meet. Aside from the things 


enumerated it is especially essential that he know his ‘ 


product, know the value of GAS as a heating agent and 
of the advantages GAS affords the home-owner. He 
should be educated to make his sales appeal on such a 
basis and not let his sales thoughts or conversation get 
tangled up in rate structures. Too many men undertake 
to sell home heating rates instead of clednliness, con- 
venience, freedom from furnace stoking, ash removal, 
irregular temperature regulation and a number. of other 
things. Demonstrate this by letting him use it for a 
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THE OLD FAMILY ALBUM 


or “what happened last winter” 























Mysterious footprints found on the Bottom drops out of the ash can, bringing A cool reception, given some old trendy ot 
freshly scrubbed kitchen floor turn out — out a very ludicrous side of father's char. — the family. whenthe furnace hre wentout 
to be soot tracked up from the fuel bin aczer. Father seemed to think that this was) Under mother’s reproachlul glance Lather 
by father. "So this is married life!” said the last straw. Butmotherhadthelastword — wilted.“ We real!) must be gonng, sand Mrs. 
mother. with: “I told you we needed anew one.” R—. They left just before the worm broke 

















aad 1% ‘aa 
etn | 

Clothes poles go up in smoke; the fire Grates fused and fell through and fortwo The fire shovel broke, and no wonder'— 

was out, the kindling ali gone. Father days the family wore wrapsandovercoats after scooping 20,000 pounds of fuct 

chopped up some long poles. He didn't = ¥ hile repairs were being made. A refuge Father's hands were sorely calloused 

was provided in a neighbor's home 
"Guess the old furnace has the laugh 
on us,” father remarked wryly 





Fortunately, the heating season was 
almost over 


know that they were clothes poles 
He wouldn't! 


—_ story pictured above tells why many homes They are having their heating system changed over to 
will enjoy the glorious experience of gas house gas and are going to try it until March 1, 1951. If they 
heating this winter. They want to be completely free aren't satished, the gas heating equipment comes out 
f Dee ee eee ak melee and they get back whatever they've paid toward the 
a © a as y total cost of $250. If that sounds like a fair proposi- 
Others will enjoy the comfort of gas heat because tion to you, pick up the phone and call CEntral 3800 
they're taking advantage of our special offer. aod ask for the house heating department 


The LACLEDE Gas Light Co. 


Olive at Eleventh 











Here’s an advertisement from out west that has em- 
ployed the “strip” to get over the home heating story 


time after you have sold him on these conveniences and 
he will take care of forgetting about the rate. 

After the choice of men has been made and they have 
all been trained an organization plan should be set up 
(even if the department consists of but one man, we 
would insist upon this plan). This organization plan 
should take into consideration: the duration of the activ- 
ity, (we would plan for at least three years work), the 
quotas to be realized, the amount of money to be spent, 
and, in turn, these questions: A—Who may be consid- 
ered prospects for home heating and how proceed in the 
building of a working list of prospects? B—How are 
these prospective purchasers to be contacted? C—What 
is to be undertaken in the way of promotional work to 
aid in selling known prospects and to develop new addi- 
tional prospects? D—How will the present users be 
induced to aid in selling, new users? E—How will the 
aid of other employees be enlisted to help promote home 
heating? 

In answering these questions, which should be settled 
before our plan can be completed, we would say that 
while a three year activity will only get you started, it 
will enable you to feel and find your way and aid you in 
developing many things that will help perfect the organ- 
ization of the department as you go along and point the 
way to the efforts to be made during a following like 
period. We would suggest that quotas be pared down 
to those that there is a probability of attaining, rather 
than boosted up to an impossible figure. A suitable 
appropriation should be set up to maintain the depart- 
ment and for promotional expenses. As the department 
and the work grow there will appear many things of an 
unusual nature that will call for money from this fund. 

In considering the other questions we would say for 
A—that the man who is head of the department should 





ate 











How Ray Martin, Consolidated-Gas Co., New ‘York, 
makes home-owners hide the shovel and turn to gas, 
through the use of window display advertising 


determine what gas customers are to be considered 
prospective users of gas for home heating and that he 
should build up a work card file for each prospect ; B— 
Prospects should all be visited in person as soon as pos- 
sible, calls being made to get acquainted and to acquaint 
them with some of the desirabilities of gas as a fuel for 
home heating, for the purpose of gaining confidence and 
permission to make an estimate as to cost of service and 
equipment. All prospects should be placed on the mail- 
ing list to receive such direct mail material as you pro- 
duce—these advertisements to dwell on such advantages 
as we have enumerated previously in this article. Have 
no hesitancy in sending such advertisements to your 
whole list, it prepares their mind for your salesman’s call 
and is very helpful; C—A proper display of the equip- 
ment you are featuring should be set up in the store 
and there should be a window display featuring the ad- 
vantages of the equipment periodically. The eye starts 
many sales and such displays will attract many prospec- 
tive users. Instruct the floor salesmen to watch. for 
“lookers” and thus secure prospects; D—Present cus- 
tomers should be interviewed at the time of the annual 
inspection of their equipment with the view of learning 
who of their friends may be interested in gas for home 
heating. Some companies have used such a plan to good 
advantage by paying users for prospects furnished when 
such prospects make a purchase; E—A number of com- 
panies have been successful in enlisting employee cooper- 
ation by offering a flat bonus to any employee turning 
In a prospect that developed into a sale. These bonuses 
range from ten to fifteen dollars, it being understood 
that only names of such people as the employee had per- 
sonally interviewed would be considered a prospect at 
the outset. 

In promoting home heating a very definite and con- 
sistent advertising program should be decided upon. 
Both newspaper and direct mail advertising should be 
used. The newspaper advertisements should be planned 
to feature “reasons” why gas is the ideal fuel for home 
heating, playing-up cleanliness, ease of furnace opera- 
tion, temperature control, freedom from ashes, soot and 
grime. Just before the heating season opens the plan 
of purchase may well be featured along with a line to the 
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effect that “you pay for your fuel after, not before you 
use it, when you heat your home with gas.” Direct mail 
advertising should be built very much along the same 
lines and feature the same conveniences. 

In the matter of how the equipment is to be paid for 
there are several plans, all of which are predicated on 
the budget plan of purchase. Some companies require 
a certain per cent down with the order and the balance 
in equal monthly payments spread over periods of 


twelve, eighteen, twenty-four and even thirty-six 
months. Other companies require no down payment 


and no monthly payment until the starting of the heat- 
ing season, while still others require no down payment 
with order but a payment when the equipment is in- 
stalled-and subsequent payments every thirty days. Most 
home heating installations are sold on this plan, however 
prices include a carrying charge—hence, for the rare cus- 
tomer who wishes to pay cash, there is usually a discount 
of ten per cent off the deferred payment price. 

In promoting home heating any number of gas com- 
panies have issued house heating booklets. These booklets 
give various classes of information and show illustrations 
of the equipment. Some of them show actual home 
heating figures and are illustrated with photographs of 
homes actually heated. 





Here’s how the Consolidated Gas Co., New York, says 
“Turn that dingy coal hole into a livable play room for 
the kiddies” 


Aside from these consumer booklets the manufactur- 
ers of furnaces, boilers, burners and radiators all are 
equipped to supply you with helpful suggestions and an 


abundance of advertising and promotional material and 
plans. 


—_——_->—_-_- 


A Fine Record 


pews: of automatic gas refrigerators increased fifty 
per cent during the first three months of 1931, ac- 
cording to a recent announcement made by Oscar H. 
Fogg, Vice-president of the Consolidated Gas Company 
of New York. 

Orders for 7672 gas refrigerators were received dur- 
ing January, February and March in the territory served 
by the Consolidated Gas Company and its affiliated gas 
companies, as compared with 5107 for the same period 
last year. 

During the first three months of 1931, 5536 gas re- 
frigerators were delivered for customers. This is an 
increase of 205 per cent when compared with 1930. 
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Profitable 
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Baltimore Company Stages Successful Automatic 


Water Heater Campaign, Selling 1,007 Units 


Monotony 


SPECIAL CORRESPONDENT 


HE Consolidated Gas Electric Light & Power 

Company of Baltimore has again done itself 

proud campaigning automatic water heaters. A 

year ago this progressive company caused con- 

siderable interest by way of marketing 1304 
Lovekin and Kumfort automatic gas water heaters in a 
period of six weeks. This latter figure is somewhere 
near the record for the entire country. 

Again this spring, the same force staged another 
whirlwind campaign of the same appliance and this time 
sold 1,007 automatic gas water heaters in seven weeks. 
That’s selling! There were skeptics who said something 
about it being impossible to do it, with all this talk of 
depression, no time for campaigns, “I have my doubts,” 
etc., etc.—but the Baltimore force did it. 

The campaign started the latter part of March and 
went over into May with every possible agency being 
utilized to keep interest keen and the “sales appetite” 
sharp. 

It’s a policy of the Baltimore Company to link up 
every possible factor that in any way will round out a 
successful campaign. These factors include plenty of 
newspaper advertising, colorful window and floor dis- 
plays, the use of an attractive and compelling sticker on 
the gas bills, daily floor demonstrations, but above all 
else, an alert, enthusiastic and ambitious sales force. 
This is the real secret of every campaign story—a well- 
organized, right-on-the-job sales staff. 


Secret of Success 


This is the real secret behind every Baltimore activity 
and this company includes in recent successful sales 
drives, two in selling Kumfort Automatic Gas Water 
Heaters, one in heading all staffs in selling Kelvinators 
and still another in winning nation-wide honors in selling 
Eureka Electric Vacuum Cleaners. It seems that when 
this alert sales force starts out on an activity no one is 
satisfied until the goal is reached. There is no easing 
up. If it has been done once, it can be done again! 
And these people prove it! No such thing as depression 
in the vocabulary of this organization. If you have the 
merchandise and the sales plan is right, backed by a 
live sales staff, in come the orders. 

This last Lovekin campaign was a whirlwind program 
from start to finish, one reason being an extremely close 
check-up of every sales division. Here’s the idea. The 
sales staff is divided into eight districts or divisions. A 
supervisor heads each division. It’s his job to see that 
his division is reaching the daily quota. THE DAILY 
QUOTA! There’s the theme song—each division 
MUST step right up to that daily quota. If it doesn’t, 
in comes extra help. But each section must get THAT 
daily quota figure! The answer is, that the daily quotas 
added together make the weekly quota and the weekly 
quotas in one unit make the monthly quota—the figure 
MUST come up to the mark! Daily sales must step 
out—there’s no tomorrow about it! 

This year the goal was 1,000 heaters in seven weeks. 
This goal was not only reached but surpassed! 


and Nearly Equalling Last Y ear’s Record 





PORTS 


HoT WATER Wt 
with GA§ 


Hot Water! There's an 
instarit flow of it from every 
faucet with an automatic 
gas water heater in your 
home! 





Hot Water! In the morning 
‘or shaving—at night for 
baths! And after sports! 


Hot Water! All that’s 
wanted for all the household 
tasks! Built like a huge 
thermos bottle, an auto- 
matic -water heater is 
a well that never runs cold. 


Enjoy the comfort 
and convenience of an 
automatic gas water 


heater NOW! 


Lexington Building Plaza 8000 

















Typical Newspaper Ad Used 


For individual honors the palm goes to Dorsey R. 
Smith, merchandise manager. Topping retail sales cam- 
paigns is regular diet for Mr. Smith! He’s stopped 
thinking about all the campaigns his men have won, 
many months ago. He thrives on’em! Mr. Smith was 
ably assisted by his assistant merchandise manager, C. S. 
Stackpole who likes nothing better than stepping before 
a staff of salesmen and telling them that anything is 
possible when the ambition is strong and the will to 
do is sufficiently alive. 











62 


Every outside sales staff must have a directing hand. 
The Baltimore men are directly responsible to H. E. 
Pollock, head of the district sales force, who did yeo- 
man service furthering the campaign. 

The store staff under the direction of John H. Dill, a 
pioneer in selling gas appliances, especially automatic gas 
water heaters, stepped along at a fast rate throughout 
this campaign and their sales added considerably to the 
grand total. 

The Baltimore company is fortunate in having what 
is known as a gas promotion department. If it uses 
gas, the gas promotion department adds its valuable 
help. This work is directed by John W. Winn and he, 
too, added to the highly satisfactory termination of the 
campaign. 

It must also be noted that right along with the selling 
of Kumfort Automatic Gas Water Heaters in this out- 
standing campaign the sales force kept right on selling 
its entire line of gas and electric appliances—washers, 
cleaners, gas ranges, small appliances, fixtures and all 
the other items. It wasn’t all Kumforts by any means. 
The men kept right on bringing in orders for the rest of 
the items in their catalog. 

The real secret of this most recent Baltimore cam- 
paign was whole-hearted work on the part of every sales- 
person. Long hours of night work and systematic can- 
vassing produced the final results. In short, hard work 
put over this campaign. And hard work will put over 
any campaign. 


Gas Burner Design 
(Continued from page 38) 


the flat maximum of the curve is shorter. Burners with 
the form of injecting tube shown in Figure 2 tend to 
show an increasing value of “k’ up to about six inches 
of water column. 

Within the usual range of pressures, more important 
deviations from the rule that “k” is independent of 
pressure occur as a result of the heating of the burner 
than because of the construction of the burner itself. 
This effect of increased temperature always diminishes 
“k,” of course; and it may cause “k” either to increase 
or to decrease with increased pressure, depending upon 
whether the burner is: hottest at high or at low gas 
rates, 

The value of “k” varies with changes in the size of 
the orifice in very much the same way that it does with 
changes in pressure, i. e., “k’” may increase as the size 
of the orifice is increased for one combination of burner 
and fuel gas, and may decrease for another. With a gas 
of very low specific gravity “k” tends to increase as the 
size of the orifice is increased. The effect is reversed 
for gas of very high specific gravity, at any rate for 
burners with relatively large port areas and small throats. 
Burners with very small port areas and large throats 
show increasing values of “k,’’ when the orifice is en- 
larged, with gases of all densities. 

The values of “k” increase with increasing density of 
the gas, other conditions being constant. The effect of 


density is relatively less with large than with small ori- 
fices and with large throats and small ports than with 
relatively smal] throats, 

All these general tendencies are in practice compli- 
cated by heating effects, by variations in the form as 
well as the size of the orifices, by the deflection of the 
gas jet from the center of the mixing tube by gravity, 
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and probably by other causes not enumerated. The com- 
bined effect of all these factors cannot be accurately 
predetermined in general; they can only be ascertained 
for an individual appliance by observation. Hence, the 
formulas given in the preceding section can never be 
anything but approximate guides in planning or modify- 
ing a burner; but if their limitations are observed they 
may be very useful. 


a 


Between Ourselves 


GAS range sale that was highly successful during 
January, when the average gas man feels that it 
cannot be done, was staged by the Equitable Sales Co., 
Pittsburgh, Pa. The drive was made on a new insu- 
lated range at a special introductory price for thirty 
days. The drive consisted of a barrage of advertising 
tied-in with suitable window and store displays. The 
sale closed with a score of three hundred and seventy- 
eight ranges for the month. This total was just sev- 
enty-eight above the number pledged at a sales dinner 
held on December 29 just before the drive opened. The 
quota pledged at the dinner by the one hundred and 
fifty of the Equitable folks present, was 300 and P. G. 
Andrews, Master of Ceremonies was not at all displeased 
with that promise. 


fe - - | 


Speaking of Advertising 


PEAKING of advertising, the merchandise adver- 
tising acount of many gas companies in the past 
has been pretty heavily and unjustly taxed with 
charges that were not strictly chargable to that account 
—but it seems that at last the gas man has come to de- 


GAS 


takes the drudgery out 
of Washday 














The LACLEDE 


Gas LIGHT COMPANY 


OLIVE AT ELEVENTH 
CEntrel 3800 





fine his advertising charges more closely, and get into 
the “New Business” or “Institutional” account. much 
that should have appeared there long, long ago. And 
speaking of Institutional advertisement, we are repro- 
ducing one here that is “a darb.” We are happy to 


note that some of the larger companies are advertising 
GAS service. 
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MECHANICAL 
GENERATORS 


® — 








Installations prior to January 11,1931 ..... . 26 


Installations and contracts this year; 


Philadelphia Electric Co., Chester, Pas . . .. 1 


Queens Boro Gas & Electric Co., 
Far Rockaway, N.Y... . 1 


Consolidated Gas Co. of N. Y., 
Hunts Fee me Y. . .. ...'6 


Total 34 





THE U.G.1. CONTRACTING COMPANY 


DIVISION OF 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 
DWIGHT P. ROBINSON, PRESIDENT 


Philadelphia Chicago 
112 North Broad Street Conway Building 











MAXIMUM RETURN TO CLIENTS PER DOLLAR INVESTED 
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ATRO| FLASH" 
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SALES APPEALS 


They begin where they should—with 
the user—and carry through both 
manufacturer and dealer. 





“PATROL FLASH” wins the heart of the 
woman prospect. Its accurate, auto- 
matic lighting of any burner as the gas 
is turned on —fascinates her —holds 
her interest —captures her affection. on the “PATROL FLASH” equipped range. And in- 
creased sales volume for the “PATROL FLASK" 
equipped range. 








A sales appeal any alert marketing 
executive or merchandiser cannot over- 
look. It means focusing her attention Underlying the features of operation which appeal 
so favorably to the woman prospect are the 
mechanical characteristics of “PATROL FLASK” 
—taken for granted by her—but vital to the 
manufacturer and dealer. 





“PATROL FLASH” adjustable construction makes a 
single model lighter universal in its adaptation by 
manufacturer to various models in his line. 


Method of locking lighter tubes of “PATROL FLASH” 
to burners, insures efficient operation of the lighter 
despite jarring and shifting of burners. 








Both are exclusive “PATROL FLASH” features which 
make it the answer to the current demand for auto- 
matic, safe gas range lighting—and at slight cost. 


You have to see and try “PATROL FLASH™ to under- 
stand the thrill it gives the woman prospect— 
wherein lies its merchandising value. 





























Write Us for Literature 


THE PATRO: VALVE COMPANY, S. E. COR. LOCUST AVE. and W. 114th STREET, CLEVELAND, OHIO 


a 








June, 1931—American Gas Journal 65 





peeceueevanneneennenenersenerenneneannnensenenaey 





MEETING 
ELECTRIC COMPETITION 


In the localities where Electric water heaters 
are being sold, Not one Copper Kompak 
has been replaced. It is those having rusty, 
unsatisfactory hot water service from galva- 
nized iron tanks who are easily changed from 
gas to electricity or oil. 


Protect your investment by insuring your 
future load. It will cost more to resell the 
user in four or five years, when the galvanized 
system fails, than it will cost now to sell cop- 
per heaters, which will keep competition out. 


The wise executive is looking 
ahead. Kompak has consist- 
ently refused to even manufac- 
ture a galvanized heater for 
over eight years. Time is rap- 
idly showing the wisdom of 
this forethought. 


THE KOMPAK CO. 


Automatic Thermostatic 
Gas Water Heaters 


NEW BRUNSWICK 
NEW JERSEY 


if 





















































HUVUANUUASNEUNGEL UenaONNDUaaceancnasteraeeeneteciities eneeneereateng 














66 


American Gas Journal—June, 1931 





Work done in 1930 


cA “City” constructed in one year 


HIS imaginary city is a composite drawing 
i 3 of the work of this company in a single 
year — 1930, the buildings and plants shown 
being completed or constructed in large part 
during the year. 


The picture looks like a typical modern city 
because it contains so many essential features 
of a city: office buildings, banks, industrial 
plants and shops, subway, railroad terminal, 
hospitals, college buildings, residences, central 
power stations and gas plants with transmission 
and pipe lines, lock and dam, radio receiving 


and transmitting station, water works, airplane 
hangar, garages and even a penitentiary. 

The industrial plants were constructed and 
in most cases designed by our organization; in 
several instances we built from the plans of our 
clients’ engineering departments. The monu- 
mental structures were built from the plans of 
architects. 


A folder identifying all the buildings in the 
picture will be forwarded upon request. 

The experience indicated by this wide range of 
work is available for engineering and construction 
undertakings anywhere in the world. 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 


DWIGHT P. ROBINSON, PRESIDENT 


PHILADELPHIA NEW YORK NEWARK BOSTON CHICAGO 
LOS ANGELES MONTREAL TORONTO BUENOS AIRES RiO DE JANEIRO 
United Engineers & Constructors, Incorporated, is a combination of ..... Day & Zimmermann Engineering & Construction Co. 


Dwight P. Robinson & Co., Inc 


f taede.se The U. G. L. Contracting Co. . 


. . . Public Service Production Co.. .. United Engineers & 


Constructors, (Canada) Ltd. .. Dwight P. Robinson & Company of Argentina, Inc. .. Dwight P. Robinson & Co. of Brazil, Inc. 





MAXIMUM RETURN TO CLIENTS PER DOLLAR_INVESTED 
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Natural Gas Convention Strikes Keynote 


of Progress 


Gas men from all branches of the industry 
discuss problems and needs to ad- 
vance natural gas interests 


HENRY M. RILEY 


Editor, American Gas Journal 


ROM well to appliance burner the recent Con- 

vention of the Natural Gas Department, 

American Gas Association, at Memphis, ran the 

gamut by way of discussing problems and dis- 

pensing workable information on the most im- 
portant phases of natural gas procedure _ In short, the 
manner in which the various papers and the subsequent 
discussions presented and amplified their particular sub- 
jects indicated a high state of progress. As stated, the 
papers and addresses covered such subjects as produc- 
tion at the wells, transmission to the city gates, utiliza- 
tion, and the attendant economic aspects. 

While the attendance has been somewhat larger at 
previous meetings, still, when one considers the present 
business status, seven hundred delegates, the approxi- 
mate registration at the Memphis meeting, is far from 
niggardly. In this connection it is well to bring out 
that these gas men and women came from twenty states 
and the District of Columbia, from Boston to San 
Francisco and from Minneapolis to San Antonio. 
Further, it is significant that among those in attendance 
were many men from the manufactured gas end of the 
industry. This latter fact attests to the growing interest 
of gas men almost entirely concerned with the manu- 
factured product. In short it amply demonstrates that 
these men are intensely interested in informing them- 
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selves as to natural gas problems to the end that the 
change-over in their particular companies will be ef- 
fected with a minimum of “growing pains” when they 
find it economically feasible to use natural gas in whole 
or in part. 

The social side of the meeting was quite on a par 
with such activities at former natural gas gatherings. 
A feature in this connection was the Barbecue Lunch- 
eon on the first day at one of Memphis’ leading coun- 
try clubs. The Cabaret and other entertainment diver- 
sions were well planned and enthusiastically supported. 
It is well to note that the success of any convention is 
largely due to careful planning and the subsequent busi- 
ness-like conducting. Accordingly, much credit is due 
Secretary Stephany and his associates for their efficient 
charting out of the meeting and Chairman Cooper for 
his straight-to-the-point but genial presiding at the ses- 
sions. The Memphis Power and Light Company em- 
ployees as hosts left nothing to be desired. 

The manufacturers of equipment and appliances, so 
necessary to the life of the gas industry, were well 
represented by their executives and sales engineers. 
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A feature of the opening session was the impromptu 
addresses by a number of prominent gas men. These 
included H. C. Abell, Vice-President, Electric Bond 
and Share Company, Walter C. Beckjord, Vice-Presi- 
dent, Boston Consolidated Gas Company and J. D. 
Creveling of Henry L. Doherty & Company. 
men touched upon such matters as research, taxes, com- 
petition and other vital factors, and substantiated the 


able address of Chairman Cooper. 


The meeting of the Main Technical and Research 
Committee which was held on the morning of the first 


Service to the Gas Industry 
ALEXAND2R FU..WAi.D 


MC FORWARD, Managing D- 
rector, American Gas Association, 
outlined the services available to the na- 
tural gas end of the business from Asso- 
ciation headquarters. He stressed the 
statistical services and complimented the 
Natural Gas Department on their coopera- 
tion in furnishing statistics to the home 
office. He said that in two years this ma- 
terial had approached that available on 
manufactured gas; the latter having been 
accumulated over a period of ten years. 
He went on to show how this valuable 
statistical matter had served to stabilize 
gas securities. 

Touching upon research in gas appli- 
ances and testing he mentioned the work 
the Cleveland laboratory is doing and 
stated: 

“We believe that 75% of all domestic 
gas burning appliances sold in the United 
States in 1930 carried the American Gas 
Association Seal of Approval, and in 
Canada the Canadian Gas Association 
Seal.” 

He also told of the laboratory’s work 
along the line of testing various gas mix- 
tures and the results of burning these 
mixtures in appliances. 

Major Forward brought out the good 
work the Accounting Section is doing, 
particularly by way of helping to perfect 
various mechanica: appliances. 

As to educational matters he said: 

“It is absolutely certain that in the next 
few years the results of these various 
courses will be of increasing importance 
and significance to the gas industry and 
to every company which has participated 
in them.” 

Speaking of industrial research he 
brought out that, “the. Association has 
for five years been prosecuting research 
with two definite ends in view. One is the 
ascertainment of scientific facts concern- 
ing combustion and the utilization of fuels 
in certain industries where we believe gas 
is adaptable. The second is the develop- 
ment of appliances in which gas may be 
burned in industrial establishments. We 
have made notable progress and it is our 
opinion that the industry is generally 
more than satisfied. Of course the re- 
sults of an activity of this kind are cumu- 
lative and show with increasing force as 
" time goes by. I would mention particular- 
ly some notable achievements in the fields 
of core baking, large volume bread bak- 
ing, steel treating, forging, hotel broilers, 
bright annealing, ceramics, die casting, 
etc. 





These 
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day considered ways and means of effecting natural 
gas conservation and adopted a resolution to the end 
that the Canadian fields will cooperate with the United 
States fields in conservation. 
the proper utilization of natural gas both on the part 
of Canada and this country. It also provides for close 
cooperation between the governmental bureaus of these 
countries. Further, a detailed study of loss in the fields 


Such a plan will look to 


will be undertaken. 


follows: 
~~ 


Selling Natural Gas 
B. H. GARDNER 


WO different selling set-ups exist in 

ommunities served by natural gas, 
according to Mr. B. H. Gardner, Director 
of Sales, Columbia Gas & Electric Cor- 
poration, Columbus, Ohio. In the older 
centers served by natural gas there is an 
entirely different situation from that in 
places which have recently taken on na- 
tural gas. 

In the case of communities which have 
been using natural gas for a long time 
Mr. Gardner brought out that the rates 
were originally: low and much per cus- 
tomer gas was used, but, as new wells 
had to be sunk and longer pipe lines laid, 
of necessity the gas company investment 
increased and rates had to go up. This 
caused bickering and political fights with 
much newspaper notoriety. As a conse- 
quence of these and other attendant fac- 
tors the per customer sales decreased. In 
this connection Mr. Gardner stated that 
for the state of Pennsylvania the average 
sales per domestic and commercial cus- 
tomer amounted to 129 M cu. ft. in 1920, 
while in 1928 it had decreased to 86 M. 
cu. ft. per customer, or 33.3%. 

This decrease was due to shrinkage 
in the size of the average family, their 
changing living routine and loss of house- 
heating. The latter factor has by far 
been most potent in this connection. 
There has not been much loss in water 
heating load. 

Referring to the industrial load he said: 

“When we come to the industrial load 
in these older sections, we find, that due 
to rising prices and the uncertain service 
of some years ago, that much of this 
industrial load has been lost to oil, coal 
and producer gas competition. In these 
sections, as a rule, coal is very cheap, 
so that producer gas plants are a very 
serious competitor for natural gas. Of 
course industrial load is most desirable, 
has a high load factor and desirable di- 
versity factor. Every effort should be 
made to take on all the industrial busi- 
ness which can possibly be obtained at 
remunerative rates.” 

In the case of communities which have 
recently taken on natural gas he stated 
that their problem is easier in every re- 
spect. That is, due to the rate of natural 
gas being lower per therm than manufac- 
tured gas the househeating field and in- 
dustrial market could be rapidly cultivated 
and output increased. 

As regards house heating Mr. Gardner 
said that, “it is true that house heating 
has some very objectionable features. It 


A digest of a number of the papers and addresses 


results in high peak loads during extreme 
cold weather, with a relatively low annual 
load factor. In the north central portion 
of the country, it has been found to have 
a load factor of about 25%. A house 
heating load factor of this kind offers a 
real problem in connection with the opera- 
tion of long pipe lines. Some in the utili- 
ty business have not favored the building 
up of house heating sales on account of 
this load factor problem. It seems, how- 
ever, that if the gas industry is to obtain 
any great increase in domestic sales and 
to fulfill the real service requirements of 
modern times, it is going to be necessary 
that this load be served in great volume. 
While it is true that it will give a rela- 
tively low load factor, the situation is not 
hopeless by any means. The electric in- 
dustry has built up a very large «and 
profitable business serving classes of 
service which have a load factor no great- 
er than house heating, notably their resi- 
dential lighting load, and much of their 
power load. One of the secrets of their 
success is that through study, research, 
and much effective sales effort, they have 
offset low load factor business with other 
business which has brought the average 
to a level which can be profitably served. 
The best thought and effort of the gas in- 
dustry must be devoted to developing 
other uses of gas which will to some ex- 
tent offset the winter peak of the house 
heating load, and raise the annual aver- 
age load factor to a satisfactory figure. 
The industrial business offers great pos- 
sibilities along this line. Some industrial 
companies can operate so as to make 
small demands for service during the 
winter months and use the most of their 
gas service during the summer months. 
Business of this kind should be searched 
for and obtained. Then too, there are 
many industrial companies operating pro- 
ducer gas plants which may be obtained 
on a basis so that the producer plant will 
be operated during two or three of the 
cold winter months and natural gas used 
during the balance of the year. Often 
these plants can use a very large volume 
of gas during 8 to 10 months when house 
heating requirements are the least, and 
then release this capacity during the 
months when it is needed to serve the 
house heating load. It goes without saying 
that industrial loads of this character can 
be served at relatively low rates and that 
the return to be made on a transmission 
system can be increased through the de- 
velopment of this class of servicé. If suffi- 
cient off peak load of this character can 
be developed at any reasonable rate it 
will mean that the overall load, composed 
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of such industrial off peak load plus a 
peak house heating load, can be served 
with satisfactory profit to the transmis- 
sion line company and to the local dis- 
tributing company. This development of 
off peak load to balance the peak house 
heating load is one which is perhaps of 
greater importance to the gas business 
today than almost any other single prob- 
lem and is certainly worthy of the best 
thought and study that can be put on it.” 


—_~-—___—- 
House Cooling and Air 
Conditioning 
EUGENE D. MILENER 

1’ his paper, “Gas Makes its Entry into 

the House Cooling and Air Condition- 
ing Field,” Eugene D. Milener, Industrial 
Research Representative, American Gas 
Association, opened a wide vista for the 
increased utilization of gas. He said that, 
“The gas industry, especially with natura! 
gas, has built up a tremendous winter load 
through house heating. This has resulted 
in an unbalanced load condition and a low 
load factor in some systems. Many at- 
tempts have been made to create uses 
for gas that will balance this large winter 
load, and thereby raise the load factor. 
This would result in increased revenue 
and profit without increasing the invest- 
ment required in production, transmission, 
or distribution equipment. But experience 
has proved, unfortunately, that almost all 
potential uses for heat that have been 
investigated exist only in the winter time 
or else are all year round uses that tend 
to become greater in the winter. House 
cooling and summer air conditioning, on 
the other hand, has the characteristic of 
requiring energy only in the summer, the 
warmer the weather the greater being 
the demand for energy.” 

Mr. Milener, tracing the efforts to get 
something tangible started along the line 
of house cooling research, told how the 
subject had been brought up two years 
ago by the Committee on Industrial Gas 
Research and how it was again mentioned 
last year, finally reaching fruition this 
spring in the three houses to be tested 
with actual cooling installations. After 
describing the power methods of deriv- 
ing cooling he described Silica Gel, the 
active agent employed in the three homes 
which will be cooled by gas this summer. 

“Silica Gel is a hard, glassy material 
with the appearance of clear quartz sand, 
made from sodium silicate and acid. Its 
chemical analysis is exactly the same as 
sand. 

“Silica Gel differs from ordinary sand 
or silica because of. its highly porous 
structure. The pores in a particle of Silica 
Gel are so small that they cannot be seen, 
even with the aid of the most powerful 
microscope. But it is known that they 
are there because of the way the ‘gel’ 
acts. 

“For example, a quantity of Silica Gel 
placed above water in a closed vessel will 
absorb, or take up, water vapor to the 
extent of 40% of its own weight, and 
the Silica Gel will appear perfectly dry 
and not increase in volume. If we now 
apply heat to the Gel, this water vapor will 
be driven out, and the Gel will be rend- 


ered capable of adsorbing a like quantity 
again. This cycle can go on indefinitely 
without impairing the efficiency of the 
Gel. 

“Substantially, therefore, it is a solid 
adsorbent material that has such a marked 
ability to adsorb moisture that air can be 
immediately dehumidified by simply pass- 
ing it through beds of gel. Thus, at one 
stroke, the biggest and hardest job con- 
nected with summer air conditioning is 
done in a simple manner without the 
use of high pressures, without the use of 
refrigerants of any kind, and without 
the necessity of having to comply with 
codes necessary to protect the public 
when large quantities of refrigerating 
liquids and gases are under pressure. 
After the beds of gel have become satu- 
rated with moisture from the air, gas heat 
is used to drive this moisture out into 
the atmosphere and the gel is ready to 
again adsorb moisture from the air like 
a super-thirsty sponge. . 

“The advantage of Silica Gel, from an 
air conditioning standpoint, lies in the 
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source of energy. It is also the first sys- 
tem using heat energy that has been 
brought to the point of full size prac- 
ticability. 

“The Silica Gel Gas system for house- 
hold air conditioning may be said to con- 
sist of two essential parts. The first of 
these is the Silica Gel adsorption unit to 
accomplish the dehumidification of the 
air and the second is the re-circulation 
and cooling system. 

“The adsorption unit comprises two 
adsorbers, a gas operated furnace, an 
adsorption fan, an activation fan, an 
after-cooler, a fresh air filter, a gel cooler 
and necessary dampers, controls, etc. 
While one adsorber is being used to dry 
the air, the other is being activated and 
cooled. This process is carried out al- 
ternately and automatically, being timed 
by an electric clock. 

“The adsorption fan draws fresh air 
through the filter and delivers it to one 
of the adsorbers where the moisture is 
removed by the gel. The heat of adsorp- 
tion which is generated when the water 
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fact that it is possible to control the 
humidity of the air independently of its 
temperature, and that a much lower 
humidity can be attained, if desired, than 
is practical by other methods. By means 
of this system, any desired conditions 
can be maintained with equipment which 
does not require skilled operators tor its 
control a very important point especially 
in residences. 

“The greatest amount of heat is used 
in this process of dehumidifying the air. 
The other process, that of cooling the 
air, requires the Jeast amount of energy, 
and the cooling can be done by water 
coils, by the use of comparatively small 
gas refrigerators or by other means. 

“As will be seen, this system is inher- 
ently tied up with the use of heat as the 


vapor is condensed in the gel is now re- 
moved in the after-cooler and the dry 
air is delivered to the main air stream 
in the re-circulation and cooling system. 
During this time (normally one hour) 
the other adsorber is being activated. The 
hot products of combustion from the gas 
operated furnace are mixed with suff- 
cient auxiliary air to give a temperature 
of about 300° F. and this mixture is 
drawn through the moisture saturated gel 
by means of the activation fan and ex- 
hausted to the outside atmosphere. This, 
of courses, drives the moisture from the 
gel which must then be cooled before 
being placed in service once more. A 
damper shifts and the furnace shuts down. 
The fan now re-circulates air through 
the hot gel and the gel cooler. The heat 
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is removed by water circulation in the 
coils of the gel cooler and when the gel 
is cooled it is again ready for service. 

“The cycle is, of course, controlled 
automatically. One small toggle switch 
is placed conveniently on. the first floor. 
When this is closed, the two motors start, 
the water is turned on and the unit con- 
tinues to run until the switch is again 
turned off. The unit is entirely self-con- 
tained and presents a neat appearance. 
So much for the dehumidification equip- 
ment. 

“It will be appreciated that a large 
flow of air is needed to properly venti- 
late and cool the house and this is sup- 
plied by means of the recirculation sys- 
tem consisting of the supply and return 
ducts, the main air-filter, the main fan 
and the main cooler. These are connected 
direct to the furnace by means of appropri- 
ate ducts. The air is drawn from the 
house through the return ducts and is 
mixed with very dry air from the Silica 
Gel adsorption unit. The mixture then 
having the proper moisture content for 
comfort, is drawn through the filter and 
thoroughly cleaned. The air then passes 
through the main cooler where it is cooled 
to the proper temperature and is then 
delivered to the head of the furnace 
where it is distributed in the various sup- 
ply ducts to the rooms of the house, the 
same as warm, moist air is distributed in 
the winter. The cooler is of the indirect 
type, water being circulated through tubes 
and the air in passing over the tubes 
gives up its heat to the water. An alter- 
nate method of cooling is by means of a 
gas refrigerator and coils. A second tog- 
gle switch is placed on the first floor to 
turn the main fan off or on as desired. 
Thus the two functions of drying and 
cooling are done entirely independently 
of each other and either one or both may 
be used at the pleasure of the house- 
holder. Proper relays and safety devices 
are employed to make the equipment fool- 
proof. It is designed to provide moderate 
temperature differences from outside to 
inside, say 85° F. on a 95° F. day. This 
will avoid chilling of the occupants, but 
the relative humidity will be kept below 
50% to insure perfect comfort.” 


———_?—_____ 


Detection and Prevention of Dis- 
tribution System Leakage 


JAMES A. MARTIN and 
LESLIE B. DENNING, JR. 


Yi authors of this paper, the former 
Supt..of Maintenance, Lone Star Gas 
Company, and the latter Research Engi- 
neer, Community Natural Gas Company, 
discussed methods of making a leakage 
survey and with charts and curves told 
of a means for its reduction. In part 
they said: 

“Leakage is dominantly a question of 
“joints” and a reference to a report of 
the American Gas Association Pipe Joint 
Research Committee, which was published 
in July, 1930, did not tend to change our 
personal belief that the joint comparable 
in efficiency to the welded joint is still 
in the offing. 

“The lasting qualities of steel pipe may 


be a matter of concern in some instances, 
but although this is not intended for a 
construction paper, we believe theré will 
be little cause for complaint in this re- 
spect if the pipe is well protected (coated 
or wrapped), laid under compression, with 
expansion joints where deemed advisable, 
with sections of cast iron where corrosive 
conditions are known to be bad, laid at a 
depth of not less than 30” plus the di- 
ameter in order to minimize traffic jar and 
lessen the range of temperature changes, 
thereby reducing expansion and contrac- 
tion movement and contacting soil more 
remote from surface moisture. Service 
taps are, of course, welded in, likewise 
stubs for future taps, as judgment dictates, 
and, most important, let us remember that 
curb meters definitely avoid the very 
troublesome problem of yard line leak- 
age.” 

“After establishing the fact that ex- 
cessive leakage exists, the next step is its 
tocation. General knowledge ‘of plant 
construction and conditions to a great 
measure will determine the method to be 
used in. inspection. Previous knowledge 
has probably shown the kind and char- 
acter of leakage which is most likely to 
be occuring. As-a general bar test inspec- 
tion is costly and sometimes necessitates 
the covering of an entire town to locate 
a few large leaks, it has been found ad- 
visable to make what is termed a quick 
inspection. This means to have someone 
familiar with the location of the lines, 
walk these lines very carefully, looking 
for any indication of escaping gas. This 
line walking is, as a rule, confined to the 
intermediate high-pressure lines, and the 
low-pressure service connections. A leak 
of any considerable size will frequently 
be heard, or even though the leak is not 
large enough to be heard any considerable 
amount of gas escaping makes itself evi- 
dent by a drying and discoloration of the 
soil, and by killing any vegetation that 
has been growing near the location of 
the leak. 

“Still another method of locating leak- 
age that has been used, but is not in gen- 
eral practice, is a meter test on sections 
of the distribution plant. This consists 
of cutting off all service and line con- 
nections on a particular section, plugging 
one end and connecting a meter through 
which gas is permitted to pass at the 
other. If all connections have been made 
gas tight, the registration on the meter 
will indicate exactly the amount of gas 
which is escaping in the portion of the 
line cut off. This, however, does not give 
the exact location of the various leaks, 
but is valuable only in determining the 
section in a plant where the majority of 
loss is occurring. Most plants that are 
being constructed today do not lend them- 
selves easily to this type of test, and we 
do not give it particular consideration 
in our leakage program. 


“Much has been said and written on 
this subject, hundreds of tests have been 
made, and reams of statistics have been 
compiled in attempts to settle the trouble- 
some question, ‘What is allowable leak- 
age?’ The many papers and reports writ- 
ten on this subject generally conclude 
that ‘the valuable data will accumulate 
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as the work progresses so that the ques- 
tion, ‘What is allowable leakage’ may 
be more definitely and correctly answered.’ 

“One writer defines allowable leakage 
as that volume of gas the value of which 
is too small to be profitably reduced by 
repairs, This definition would probably 
be acceptable if conservation were not 
a consideration. If the gas companies’ 
business policies were identical with those 
of circuses and carnivals whose idea is 
to clean up quick and move on, the allow- 
able leakage would be terrific, but for- 
tunately we are able to say that the neces- 
sity for conservation is now generally 
recognized. 

“However, there is one angle to leak re- 
duction that seems not to be generally 
understood. Leak reduction too often is 
looked upon as a means of increasing 
profit by reducing loss and thereby react- 
ing wholly to the benefit of the distribut- 
ing company. The reduction of leakage is 
a matter of conservation of a natural re- 
source and the CONSUMERS are, as a 
matter of fact, more vitally interested in 
conservation than are the distributing 
companies. When natural gas is ex- 
hausted, the companies will be distribut- 
ing manufactured gas and will be getting, 
presumably, a reasonable return for so 
doing; so that the change will be of com- 
parative little moment to them. But 
when natural gas is exhausted, the con- 
sumer will suffer a distinct loss which 
will never be recovered.” 


—_——_f}—_—_—_ 


Modernism in Distribution Design 
and Operation 


G. J. HECKENDORN 


Ls this paper, G. J. Heckendorn, Asst. 
Engineer of Gas Distribution, Public 
Service Company of Colorado, Denver, 
treated of the effect of pressures in gas 
distribution as actually experienced by his 
company over a period of years. 

“In the design of a new gas distribu- 
tion system,” said Mr. Heckendorn, “or 
in the plans for making extensions into 
new territory from an old system, we may 
assume that the prime requisite is to 
render first class service and to provide 
a system which will adequately serve the 
the demands which may reasonably be 
expected. In order to give the customer 
as low a rate as possible and still make 
a fair return, it will be necessary to keep 
construction costs as low as possible. At 
the same time operation and maintenance 
must be considered. The matter of dis- 
tribution design and operation is there- 
fore a problem in economics requiring 
continuous study.” 

Touching upon distribution papers 
presented at the A. G. A. Convention in 
1922 by Henry L. Doherty and R. G. 
Griswold, he enumerated the important 
points of these papers as follows: 

“1. General Principles: 

a. For greatest economy the cost of 
distributing mains per lineal foot 
should be as low as possible, other 
things being equal. 

b. Since conductivity costs more in 
small pipes than in large ones, the 
pressure drops per foot should 
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Fig. 4. Public Service Company of Colorado Pressure Survey 
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be more in the distributing mains 
than in the feeder and transmis- 
sion mains. The _ transmission 
and feeder mains should be as 
few in number as possible. 


c. Since conductivity costs less in 
one pipe than in more than one, 
transmission and feeder mains 
should be used as distributing 
mains on the streets passed 
through by them. 

“2. The most economical size of dis- 
tributing main is not necessarily 2 in., 
although that is the size which is usually 
chosen. If a cheaper form of pipe, having 
suitable characteristics could be found, 
it should be used. 

“3. With a given spacing of feeder 
mains, the capacity may be increased near- 
ly three-fold by installing a feeder at 
the midpoint.” 

As regards pressure surveys we quote 
from the paper: 

“A pressure survey, if properly made, 
should indicate the condition of the sys- 
tem or the loads carried upon it. 

“Where pressures are rather low and 
when the peak load comes at a convenient 
hour, the use of ordinary U-gages is very 
satisfactory and the method was em- 
ployed for several years in Denver. Men 
stationed at the various houses where 
pressures are to be taken make simul- 
taneous readings at two minute intervals 
during the peak load. The average pres- 
sures obtained are used as explained 
later on. 

“With the advent of natural gas and 
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the resulting increase in house heating, 
the peak hour shifted from evening to 
morning during the heating season, and 
from late summer to midwinter, introduc- 
ing several :serious difficulties, among 
which were the following: 

1. U-gages would freeze, making it 
necessary to use an anti-freeze and 
special calibrations. 

“2. Customers would be seriously in- 
convenienced by a call during the peak 
load in the morning. 

“3. The exact time of peak demand 
shifted considerably, depending upon the 
weather. 

“4. Men making the readings would be 
forced to work at an inconvenient time 
and during the coldest weather. 

“The use of portable recording pres- 
sure gages has largely eliminated the 
above troubles, and brought out some 
very distinct advantages. Any unusual 
pressure conditions occurring at any time 
of day are brought out. A record of the 
entire peak hour is obtained. The expense 
is lowered, and the inconvenience to cus- 
tomers reduced to a minimum.* The only 
serious ‘disadvantage is in regard to ac- 
curacy, but this is largely off-set by the 
elimination of errors in the reading of U- 
gages. By choosing a suitable pressure 
range for the charts and by careful check- 
ing very good results may be obtained. 

“To obtain suitable accuracy from port- 
able recording pressure gages, the follow- 
ing points should be observed: 

“1, Calibrate the gage periodically 
against a standard U-gage and make up 
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a calibration chart if the readings are 
not correct throughout the range. 

“2. Before connecting the gage, let the 
pen rest on the chart, tap it lightly, and 
turn the chart through a small arc to give 
a zero reading, thus making sure that the 
pen has not jarred out of adjustment. 

“3. Always set the gage in a vertical 


position. 
“4. Handle with care. 
“5. Keep pens sharp and clean and 


making light contact with the chart. 

“When a pressure survey is to be made, 
a list should be made out giving the ap- 
proximate location desired for each pres- 
sure gage, or better still a choice of two 
or three addresses, any one of which will 
be suitable. In choosing the locations, 
the system should be studied so that the 
results finally obtained will be useful. In 
general the locations should be along a 
continuous line of main and so spaced 
that the expected pressure drops will be 
approximately uniform. 

“After a set of simultaneous pressure 
readings have been obtained, the calcula- 
tions may conveniently be made on a 
form similar to Fig. 4. The column 
headed ‘Indicated Flow’ is most easily 
obtained from a ‘Gas Flow .Computer.’ 
Assuming that the mains have no obstruc- 
tions, the ‘Indicated Flow’ will corre- 
spond closely to the actual flow. If, how- 
ever, a stoppage exists, the resulting 
pressure drop will result in an increase 
in the indicated flow which will become 
apparent by comparison with the actual 
flow in adjacent sections known to be 
free of obstructions. Further calculations 
will give the ‘excess drop’ or the ‘effec- 
tive size’ as may be desired to arrive at 
the magnitude of the obstruction. 


——_—_f—_——_ 


Field Testing of Large Positive 
Meters 
JOHN C. DIEHL 


e¢ HE improvements which have been 
made in the methods of testing large 

meters in the field,” said Mr. Diehl, Engi- 

neer in Chief, Metric Metal Works, have 

been developed to meet the following re- 

quirements: 

Accuracy. 

. Full capacity range of meters. 

. Reduction of possibility of observa- 

tional errors. 

. Reduction of field calculations. 

. Simplified routine procedure. 

. Portability of apparatus. 

. Ease of installation. 

. Elimination of shop testing. 

“The field-testing methods which are 
generally used may be classified under 
the three following headings: (1) Port- 
able test-meter method. (2) Low-pressure 
flow prover method. (3) Critical flow 
prover method.” 

His paper then went on to describe the 
above listed test methods. “In general,” 
he said, “the method which is the most 
desirable to use in any particular case 
depends upon the location of the meter, 
whether the gas can be discharged into 
the main, the pressure of the gas in the 
line, capacity and type of meter under 
test, space available for installation of 
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test equipment, and information required 
from other sources. 

“All of.the methods are accurate when 
used under proper conditions. It is advis- 
able to mention the rates for testing. 
The meters should be tested at a high 
rate equal to or greater than the maxi- 
mum rate at which they operate in service, 
and it seems desirable, if possible, to test 
them under pressure, temperature, and 
maximum rate conditions which ‘exist in 
service. There are many cases where it 
is not possible to fully satisfy these con- 
ditions. For example, a meter might be 
used at a high pressure and it might not 
be possible to test it except at low pres- 
sure. The problem then becomes: 

“What should the maximum test rate 
be at low pressure for a meter used at a 
certain maximum index rate at high pres- 
sure so that the proof may be correct 
in service. Numerous experiments and 
investigations have established the fact 
that if the proof of a meter is correct at 
a rate which produces a definite differen- 
tial or drop in pressure between the inlet 
and outlet of a meter, the proof will be 
correct if the meter is used under differ- 
ent line-pressure conditions, and the rate 
of flow is such that the differential or 
drop in pressure between the inlet and 
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TasLe B 
TEST RATES AT ATMOSPHERIC PRESSURE 


The index rate in cubic feet an hour in the first colu 


meter when in service. 


is the maximum index rate of the field 


The test rates are expressed in cubic feet an hour. These values are not affected 











by the specific gravity of the gas. 
Maximum Pressure in pounds gauge at which maximum index rate is measured 
index rate by field meter 
of field - 
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the outlet of the meter is the same as 
in the preceding instance. 

“For example, if the proof of a meter 
is correct at an index rate of 5,000 cubic 
feet an hour at four ounces pressure at 
a differential of 1.7 in., the proof of the 
same meter will be correct at an index 
rate of 2,500 cu. ft. an hour at 45 Ibs. 
pressure, since the differential produced 
at an index rate of 2,500 cu. ft. an hour 
at 45 lbs. pressure is the same as the dif- 
ferential produced by an index -rate of 


—_e—__—__—__ 


5,000 cu. ft. an hour at four ounces pres- 
sure. Therefore, when meters which are 
used at high pressure are tested at atmos- 
pheric pressure, they should be _ tested 
at an index rate which is greater than 
the maximum index rate in service (when 
measuring gas at high pressure). Table 
B gives the rate at which meters used 
at high pressures should be tested at low 
pressure. All meters should also be tested 
at a low rate of about 20% of the rated 
capacity of the meter.” 


Additional abstracts will appear in July issue. 


Influence of Tanning on Diaphragm 
Leather 


-H. STEVICK, Consolidated Gas Company, of 

® New York, at the spring meeting of the Empire 
Gas & Electric Association at Briarcliff, N. Y., made a 
report on the matter of tannage and its application to 
meter diaphragms, and especially on semi-chrome leather. 
He stated that the tests of this leather under actual 
service conditions has been going on for over three years 


by his company, and all evidences of this test indicate 


that under their particular conditions, the semi-chrome 
leather gives better results than the bark or vegetable 
tanned. “We think so well of the indications to date, 
that we decided as of January Ist, to purchase 50% of 
all leather for diaphragms of the semi-chrome tannage. 
If these results continue, we will go to 100% next year. 

Of the companies who reported last year as using 
this tannage, all of them are firmly convinced that under 
their particular conditions, they are justified in continu- 
ing its use and under no circumstance would change back 
to bark tannage. 

During the year, Mr. Stevick stated he had come in 
contact with meter men of several different Gas Com- 
panies, in addition to the above who have adopted this 
tannage, and all of them stated that since its use their 
meter performance had improved and they were thor- 
oughly convinced of its value under their own particular 
conditions. This included companies in the far west, 


the middle west, the north, and the south, some using 
100% natural gas, 100% manufactured gas, or a mix- 
ture of the two. Two meter men, from the natural gas 
territories, related that they were using 100% semi- 
chrome leather in their meters, finding that this leather 
retained its dressing better than the bark tanned, evi- 
dently resisting the degreasing effect of the drier gas. 


One company in California having approximately 
60,000 meters experienced unusual difficulty with bark 
tanned leather, under their particular conditions. They 
deliberately ran some destructive tests on different kinds 
of leather and found that the semi-chrome tannage was 
the only one which stood up under this severe treatment. 
For this reason they have adopted this kind of leather 
100% and are experiencing very good results. 

Another company in Michigan with approximately 
50,000 meters has adopted this tannage entirely. The 
foreman, who has been repairing meters for forty years, 
stated that he would not use any other leather in his 
meters as long as he had the choice. He finds that the 
leather stands up under the most tryinz conditions. 

Due to the fact that the production of this leather in 
this country on a commercial basis for use in meter dia- 
phragms, has covered only a comparatively short time, 
there is difficulty in obtaining a uniform product, when 
compared to vegetable or bark tanned leather. The 


writer is firmly convinced however, that the demand for 
this product is becoming so great that the tanners of 
necessity will be obliged to bring it to uniformity, and in 
the near future, 
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D ‘This Bark Tanned Leather 
j S ame fs been causing us all this 


trouble!”’ 







by using PERE 


COLONIA 
RE-CHROME 45 
METER 
LEATHER 


R2-CHROME Tannage has passed the 

experimental stage and is a proven 
fact. Since the earliest installations Re- 
Chrome Leather has made lasting friends 
among a number of leading gas companies 
of the United States. 

















Actual Service tests have been going on for 
seven years, and results indicate that Re- 
Chrome Leather gives far better results 
than bark or vegetable tanned leather. 
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Production Conference Tackles 


Technical Problems 


Coal Testing, Oven Underfiring, Coke Preparation, Purification, New Water-Gas 
Practice, Handling Mixed Gas, and Numerous Other Engineering and 
Chemical Problems are Considered at Well Attended Meetings 





EDITORIAL STAFF REPORT 


RODUCTION PROBLEMS of considerable 
importance to the gas industry were discussed 
by approximately 400 engineers and chemists 
who participated in the Fifth Annual Joint 
Production and Chemical Conference of A.G.A. 

held in Philadelphia, May 20 to 22. An intensive study 
of several of ‘the outstanding and timely questions be- 
fore the industry reflected the results of much new work 
which has been done during the last year by members 
of the industry. Reports and special papers were pre- 
sented in the customary six sessions of the Conference, 
two under each of the three committees sponsoring this 
gathering, Carbonization Committee, Water-Gas Com- 
mittee, and Chemical Committee of the Technical 
Section. 

By holding one of the six sessions in the evening, 
jointly with the group participating in the chemical 
dinner and entertainment program, an afternoon was 
made available for members of the Conference to par- 
ticipate in trips of inspection. Four organized trips 
afforded a well planned opportunity for the groups in- 
terested to visit the Philadelphia Coke Company, the 
Philadelphia Gas Works Company, the Chester re- 
forming gas plant of the Philadelphia Electric Com- 
pany, and the petroleum products plant of Atlantic Re- 
fining Company. 

Somewhat in contrast with earlier Production Con- 
ferences the program included fewer reports of com- 
mittees and sub-committees and a larger number of 
papers prepared specially for the Conference at the re- 
quest of the program groups. A number of these came 


from entirely outside the gas industry, including a dis- 
cussion of embrittlement of boiler steel, by Sheppard 
T. Powell, a consulting chemical engineer of Baltimore; 
a discussion of practical applications to plant control of 
the electron tube, by O. H. Caldwell, editor of Elec- 
tronics; and a discussion of protective coating systems 


especially adapted to pipe-line protection, by Dr. Harry 
A. Gardner, director of the Institute of Paint and 
Varnish Research, Washington, D. C. The applica- 
tion of optical apparatus to exact control problems un- 
der the chemical staffs of the gas works was discussed 
in a paper by Louis Schnidman, Rochester Gas and 
Electric Corporation, supported by an interesting ex- 
hibit and demonstration of Bausch and Lomb Optical 
Company physical apparatus. 

Safety problems were considered in two papers, one 
by J. D. Alden, of Jersey Central Power and Light 
Company, who outlined the means for gaining free- 
dom from accidents in carburetted water-gas plants and 
presented various phases of the subject dealing with se- 
lection training, promotion, organization, and morale of 
employees, the management problems of housekeeping, 
provision of proper working conditions, safety organi- 
zation, and the technical features of design, construc- 
tion, and maintenance. 

Mr. Philip H. Gadsden, Chairman of the Commission 
on Asphyxiation and Resuscitation, also presented an 
extended report of the activities of this A:G.A. agency 
with respect to the studies of warning agents which 
have been made jointly with the cooperation of the U. 
S. Bureau of Mines. He outlined a number of tests 
which had been made with the use of croton aldehyde, 
chloracetophenone, ethyl. mercaptan, pyridine, amyl 
acetate, butylene, and other products. From the studies 
thus far done in the laboratory and on a limited scale 
through practical trials in gas-distributing systems, the 
commission has been able to formulate certain important 
principles as to the use of warning agents. However, 
Mr. Gadsden pointed out that the commission did not 
desire to make -any--practical or general recommenda- 
tions until more extended experience could be had in 
the actual use of such materials for odorizing non- 
odorous gases in public-utility supply systems. .It was, 
however, clearly implied by the presentation that suc- 
cess in use of such warning agents where necessary 
can undoubtedly be obtained as a result of further de- 
velopment work in the field. 

Mr. R. J. Cowan, metallurgical engineer of Surface 
Combustion Corporation, presented the results of an 
extended laboratory study on the chemical effect of 
gaseous atmosphere in the bright annealing of metals. 
In its first report the sub-committee on ammonia eco- 
nomics discussed the factors which have resulted in the 
recent large decline in the credit for ammonia as a by- 
product of coal carbonization and urged further mar- 
ket development as one of the means for meeting this 
situation. Extracts and abstracts of a number of the 
other technical papers presented at the Conference 


follow: 
(Continued on page 76), 
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DO YOU KNOW 
WHAT WE 


GIVE 


Evexveoor in the gas 
cooking equipment field knows Vulcan 
products. But perhaps not everyone knows 
the sales service that goes with Vulcan. 


Naturally, we have a great fund of sales 
experience. We want to give you the 
benefit of this experience. Call on us for 
sales plans, merchandising plans, service 
plans. 


Maybe right now you're trying to sell a 
single unit to a lunch wagon .. . Maybe 
it’s an order for a huge hotel. No sales 
problem that concerns you is too small... 
or too large . . . to receive our full co- 
operation and the benefit of our long ex- 
perience. 


There’s profit in this business of yours 
. - » let’s go after it . . . together! 


Write for Bulletin on the New Line 


STANDARD GAS EQUIPMENT CORP., 18 EAST 41st STREET, NEW YORK CITY 


NEW YORK—BALTIMORE—CHICAGO—BOSTON—BIRMINGHAM PACIFIC CO ST DISTRIBUTOR: NORTHWEST GAS & ELEC. EQ. CORP.. PORTLAND. ORE 
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Coke Crushing 
L. E. KNOWLTON 


Benes factors affecting the crushing of 
coke may be divided into two gen- 
eral classes—those having to do with the 
physical characteristics of the coke itself 
and those controlled by the type and ar- 
rangement of crushing equipment. The 
physical characteristics of the coke pro- 
duced from any given series of coals de- 
pend on the proportionate mixtures of 
the coals, their preparation before car- 
bonization, and their period of carboni- 
zation. 

Certain general indications appear in 
any comparisons of these various tests. 
1. The percentage production of fines 

(thru 1” sieve) from crushing domes- 
tic cokes tends to decrease with :— 
Mixture of small percentages of low 
volatile coal with high volatile coals 
similar to B, C, and E; pulverization; 
increase in length of carbonizing 
period; thorough scalping previous to 
crushing; and two stage instead of 
single stage crushing. 

2. Crushing in two stages seems to have 
a greater effect than any other single 
factor. 

3. Shatter tests may indicate the prob- 
able results of crushing in the com- 
parison of cokes if the 1%” and 1” 
indices are used. Comparative results 
obtained from the 2” index may be 
entirely misleading. 

4. Indications of the possible effect of 
these various factors from tests on 
domestic cokes should not be applied 
to foundry cokes without developing 
further information. 

5. No definite conclusions as to the extent 
of the effects of these variable factors 
should be drawn on the basis of these 
comparatively few tests. 

6. In some instances a decrease in the 
production of small coke (per cent 
passing through 1” and retained on 
¥%”") seems to be accompanied by an 
increase in production of breeze (per 
cent passing through 1%”). 
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Coke Treatment 
E. W. ZIMMERMAN 


1’ many instances the adoption of some 
method of dustless treatment has been 
provoked by customer complaints. Several 
substances have been employed to dust 
treat coke. At the present time the most 
generally used is calcium chloride. This 
may be due to the fact that it has been 
very successfully used in treating coal. 
There seems to be considerable difference 
of opinion as to the proper quantity and 
solution strength to be used. No doubt 
the character of the coke and other points 
have a lot to do with it. Quantities vary 
from 1.5 gallons per ton of coke to three 
gallons per ton. The solution strength 
varies from 18 per cent to 23 per cent 
calcium chloride. It apparently costs from 





7 to 12 cents per ton to dust treat coke 
with calcium chloride solution. The dif- 
ference in cost is dependent of course 
on the price of chloride at different 
points and the method of handling and 
applying. 

Other materials are being used to dust 
treat coke. One operator has found cer- 
tain difficulties with calcium chloride 
which he could not combat. He has for 
the time being adopted a material called 
“Colac.” This substance is not a deli- 
quescent salt but depends entirely on pro- 
viding a quick drying film on the surface 
of the coke. This coating causes the dust 
particles to adhere to the large pieces of 
coke even through handling. Colac is 
soluble in water a solution being prepared 
and used in high and low pressure spray 
systems. Operators who have used this 
material report certain features which 
are very desirable; Colac does not affect 
ash fusion temperature and is entirely 
non-corrosive, at the same time it is re- 
ported that the material is not as effective 
as calcium chloride. The cost of applica- 
tion is approximately the same. 

Oils have been suggested and experi- 
mented with but certain odors and slightly 
smoky combustion have been objection- 
able. Very recently an oil has been mar- 
keted which is used with water in a high 
pressure system. This oil is reported to 
be very effective and yet to be odorless 
when applied and also to be smokeless 
when the coke is burned. 


Se ee 











Apparatus for Absorption of CO2 and H28 by Means 
of the Ethanolamines. 


Girdler Purification Process 
R. R. BOTTOMS 


i experimental study of the problem 
of the economical removal of car- 
bon dioxide from natural gas preparatory 
to the liquefaction of the gas for the 
separation of helium was started by the 
author in 1923, and resulted in the dis- 
covery (U. S. Patent 1783901) of a class 
of compounds that has proved to be 
highly efficient for the removal of both 
carbon dioxide and hydrogen sulphide 
from gases. 

An enormous number of compounds 
have been tested for this purpose. Of 
the above compounds the two ethanola- 
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mines are now commercially availabe 
and most of the work done on the process 
so far has made use of one or the other 
of the ethanolamines. By computation it 
will be seen that one volume of diethan- 
olamine will theoretically combine with 
128 volumes of CO: or HS, while one 
volume of triethanolamine will combine 
with 90 volumes of CO: or H.S. It has 
been experimentally found that triethan- 
olamine solution will absorb CO. and H:S 
in the above proportions, but, with dieth- 
anolamine, since this compound has a 
little different structure, it will absorb 
under ordinary conditions of tempera- 
ture about 140 volumes of CO; and 200 
volumes of H.S per volume of base. 

After the solution has been passed 
through the absorber and become fouled 
by the absorption of the impurities it 
must be reactivated by boiling in suit- 
ably constructed apparatus. It has been 
found in actual practice that reactivation 
can be easily and completely accomplished 
regardless of the amount of impurity held 
in solution. In the figure is shown 
schematically the type of apparatus used 
in the purification of gases using the 
Girdler process. 

The best temperature to hold in the 
absorber, depending on the service re- 
quired, will be from 60 to 120°F. In 
hydrogen sulphide removal the best re- 
sults will be obtained at from 60 to 90°. 
For CO: removal the temperature may 
run up to as high as 120° advantageously, 
since reaction velocity increases with in- 
crease in temperature. When the tem- 
perature drops below 60 it has been found 
that the solution begins to become viscous 
and at 40° the solution is so viscous that 
some trouble may be experienced, due to 
decrease in absorption velocity. Neither 
the ethanolamines nor their water solu- 
tions have any action on steel, iron, cast 
iron, nickel, or any of the chrome or 
chrome nickel iron alloys, but, with the 
exception of Monel metal, no copper, zinc, 
aluminum or alloys containing them 
should be used with ethanolamine solu- 
tions. Neither admiralty metal tubes nor 
bronze fittings should be used. It is neces- 
sary to construct everything of iron, 
steel, nickel, or the chrome and chrome 
nickel iron alloys, or Monel metal, includ- 
ing all valves, fittings, thermometer wells, 
heat exchanger and cooler tubes, preheater 
tubes, and boiling coils. 

When the ethanolamines are used as 
above directed decomposition is negligible. 
There will be some unavoidable loss of 
material however. This loss may occur 
by leakage through joints and fittings or 
from pumps, or by carrying over solution 
as spray from the absorber or from the 
reactivator. By proper application of 
good engineering practice these sources 
of wastage may be reduced to a negligible 
minimum. Piping for the solution should 
be welded throughout, only the best grade 
of ammonia packings should be used for 
gasket and pump shaft and rod packing. 
Efficient mist separators of ample capacity 
should be used at the outlet of the absorb- 
er. There will be little spray carried over 
from the reactivator tower if all the 
water condensed is returned to the top 

(Continued on page 78) gh 
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A FEW PLAN “B” CHAPTER 
HEADLINES 
Defining Your Market for 1931 
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Making Friends with Your Prospect 
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Letting Past Sales Help You Sell 
New Customers Now 


Capitalizing an Immediate Market 
Right in Your Own Organization 
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ADDITIONAL MCF could you stand this year? 


The big immediate potential is in GAS 
refrigeration. And Plan “B” gives you 
a simple selling plan for inexpensively 


making sales to homes now on your lines 


O DOUBT now about the success of the GAS refrig- 
N erator. Two and three-fifths million MCF have 
been added to gas company load. No doubt about the 
market for automatic refrigerators in your town. Every 
woman wants one. Only 15 out of every 100 have one. 

Plan “B” bridges the gap between this live market and 
your sales organization. It is simple, practical and inez- 
pensive. It calls chiefly for systematic use of time, not 
a great outlay of money. Instead of high sales costs, it 
requires sales planning. 


Helps—not replaces— salesmen 


The illustrated letters and booklets offered do not 


attempt to do the salesman’s job—they are designed to 
pave the way, turn “cold turkey” prospects into friendly 
ones. Or act as follow-ups on long-pull sales. . 


Double profit in pushing GAS refrigeration 


Not only are the suggestions in Plan “B” valuable in 
increasing your domestic load, but in addition you make 
a generous profit on every Electrolux sale. 


Are you going to get an increasing share of the great 
potential market for refrigeration? Plan “‘B” starts the 
ball rolling. Write or wire today—it takes but a moment 
—to Electrolux Refrigerator Sales, Inc., Evansville, Ind. 


ELECTROLUX 
rue_O/AL wevniceraton 
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Purification Process 
(Continued from page 76) 


plate of the reactivator tower and the 
upper three plates used solely for the re- 
fluxed water. A liberal allowance, for 
reagent loss has been determined to be 
about 50 per cent per year of the original 
solution required to charge the equipment 
and place it in operation. 


————_+$—___— 


Removing Organic Sulphur 
E. J. MENERY 


p pres paper describes the development 
of a process for the reduction of or- 
ganic sulphur in city gas to a point where 
it could be successfully used in a con- 
tinuous lehr for the annealing of glass- 
ware. 

The preliminary chemical work con- 
sisted in definitely showing that the 
“bloom” was due to sulphur, so that the 
next step was to determine to what point 
the organic sulphur compounds in the 
gas should be reduced to avoid the pres- 
ence of “bloom.” Under the actual con- 
ditions in the Surface Combustion lehr 
the glass is in the high-temperature zone 
for approximately 45 minutes when run- 
ning in an 80-minute cycle. It was found, 
therefore, that three grains is the maxi- 
mum allowable sulphur content in the 
gas, although operating on a faster cycle 
it might be possible to tolerate from 4 
to 5 grains. 

After determining the allowable amount 
of sulphur, a laboratory type apparatus 
was installed. The gas was passed over 
a heated catalyst to transform the or- 
ganic sulphur to hydrogen sulphide. It 
was then passed through a tube contain- 
ing iron oxide to remove the hydrogen 
sulphide and then to an experimental 
lehr. With this apparatus, the sulphur 
was reduced to from 2.5 to 2.7 grains 
and the glass could be left in the exper- 
mental lehr for from 15 to 50 minutes 
without any trace of “bloom.” After 70 
minutes, there was a very slight “bloom” 
but not enough to be noticeable. This 
indicated that the commercial apparatus 
- should, if possible be designed to reduce 
the organic sulphur from 15 grains to 
2.7 grains. 

For the plant installation gas is metered 
through two 30-B iron-case meters at 
about ten pounds pressure. It then passes 
through 2-inch piping to two inlets of a 
superheater, which superheater is located 
in the arch or crown of the lehr. The 
temperature of gas going to the catalyst 
chamber is about 1000°F. to 1100°F. 
The catalyst chamber consists of a 67- 
inch length of 24-inch standard steel pipe 
with standard steel flanges at each end. 
The ends are closed by steel blank flanges 
and the chamber is mounted vertically. 
Gas enters a 24-inch inlet connection at 
the top and passes down through about 
444 feet of catalytic material placed in 
layers separated by screens. It leaves by 
a similar 234-inch connection at the bot- 
tom, the temperature averaging 700° to 
800° F. as it leaves the catalyst chamber. 


After conversion from organic sulphur 
to hydrogen sulphide is accomplished 
in the catalyst chamber, the gas is cooled 
to about 100° F by passing it through a 
single pass condenser consisting of a 
water-jacketed 2-inch pipe about 18 feet 
long. It then goes to an ordinary oxide 
purifier box 6 feet in diameter and 8 
feet high for the removal of hydrogen 
sulphide, after which it is returned to 
the burner manifold. The capacity of the 
purification apparatus is probably about 
5,000 cu. ft. per hour. At times it has 
handled nearly that rate of flow. Under 
ordinary conditions it is purifying about 
2,000 cu. ft. per hour with a pressure loss 
from meter to burner of about one pound. 

The expenses of operation include the 
shifting over of valves for revivification 
weekly, changing oxide purification ma- 
terial annually, and changing the catalyst 
chamber semi-annually or thereabouts. 
The revivification operation requires about 
two hours of an attendant’s time weekly 
plus a small charge for operation of elec- 
tric motor plus about 15 lbs. of CO: gas 
for purging. The purification costs are 
only those required to change the oxide 
purifier once annually. The other expense 
is made up of the cost of catalytic ma- 
terial. These expenses total approximate- 
ly 2 cents per M of gas used on this lehr 
under our operating conditions. The 
labor cost could probably be reduced by 
use of labor from the plant where the ap- 
paratus is situated, but we are taking en- 
tire responsibility for the operation of 
this unit and are assuming all the cost. 

Maintenance cost is not expected to 
be very heavy with the existing equip- 
ment. The life of the superheater may be 
rather short, say five years. This, how- 
ever, does not make up a large proportion 
of the total investment, since the super- 
heater can be replaced for $350 and the 
total equipment now in service could prob- 
ably be replaced for $2,500 or less. The 
apparatus has been operating since Janu- 
ary 1930 reducing the organic sulphur 
content of 13 or 15 grains to 1.7 to 2.1 
grains. Its operation has permitted us 
to retain this load which would undoubted- 
ly have gone to an electrically heated 
kiln if the problem of reducing the or- 
ganic sulphur had not been satisfactorily 
solved. 


—— —- $f —___-— 


Bench Underfiring With Gas 
R. C. DOWNING 


NDERFIRING of a horizontal-re- 
tort bench with city gas may be 
economical when there is a coke shortage 
because of declining gas sales. Such a 
situation in Lowell led to the experi- 
mental development of such practice with 
considerable financial success to the local 
company. By this substitution the com- 
pany was able to meet the local demand 
for its coke without producing gas in 
excess of its distribution needs. 
Experience in this work indicated that 
17 cu. ft. of gas were equivalent to a 
pound of coke for producer operation. 
It was found practicable to make substi- 
tution from gas to coke or from coke to 
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gas within a few minutes at any time 
when change in practice became necessary, 
without affecting satisfactory bench op- 
eration. It appears from these practical 
trials that whenever coke can be sold 
locally for more than 1.2 times the price 
per ton that must be paid for coal pur- 
chased then substitution of gas for un- 
derfiring will be justified up to the needs 
for additional coke. Under Lowell con- 
ditions of the past winter the apparent 
result was a profit of approximately $10 
per day per bench for each case in which 
substitution was made of gas for coke. 


re eee 


Recent Producer Development 
O. B. PHILLIPS 


prceasty the greatest single prob- 
lem that has engaged the attention of 
producer plant operators and designers 
has been the attainment of uniform dis- 
tribution of the fuel sizes in the producer. 
As a solution to this problem The Kop- 
pers Company three years ago introduced 
into this country a coke distributing de- 
vice which has been incorporated into 
the Koppers Kerpely producer and has 
resulted in what is now popularly known 
as the “Pantsleg Producer.” The dis- 
tributing device consists of an extension 
of the fuel hopper itself downward into 
the top of the producer and outward into 
three legs or spouts of unequal radial 
length. These terminal spouts are so pro- 
portioned and arranged that all parts of 
the fuel-bed area receive their true pro- 
portion of fuel charge. 

Foul Air Disposal—Many gas plants 
now employ the liquid purification process 
for removal of hydrogen sulphide and 
cyanide from their gas. Disposal of the 
fouled air has presented a problem in 
some plants located nearby residential dis- 
tricts Owing to the odor nuisance. How- 
ever, those gas plants possessing a produc- 
er plant have at hand an easy means of 
disposal of fouled air by simply using 
it for blasting producers. Objection might 
be raised to this practice on the basis of 
corrosive effects of the fouled air on the 
apparatus. No undue maintenance costs 
have been experienced where this prac- 
tice has been followed for three years or 
longer. 

Paddle Wheel Ash Extractor—The 
steady progress toward higher gasification 
rates of producer in recent years has 
focussed attention on blast pressure, ash- 
pan seal depths, and easy continuous re- 
moval of ashes from the pan. Various 
devices were experimented with until 
finally the “paddle-wheel ash extractor” 
was adopted. This device is essentially 
a spider the arms being somewhat cupped 
and also sloped in the direction of 
the ash-pan periphery. As the wheel is 
mounted in the pan parallel to the ash- 
pan side and revolves in the direction 
counter ta the direction of rotation of 
the pan, each cupped arm secures a full 
load of ashes from the pan bottom, 
raises this load along the ash-pan side 
and dumps it outward over the ash-pan 


(Continued on page 80) 
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1007 SOLD 


IN FORTY WORKING DAYS! 


BALTIMORE 
RINGS THE BELL 


AGAIN! 





The Consolidated Gas 
Electric Light & Power Company of 


Baltimore has a sure cure for the depres 
sion — more sales. In a recently coms 
pleted campaign, they sold 1007 Gas 
Water Heaters in forty working days! 
The heaters were all LOVEKINS and 

KUMFORTS, both quality heaters built for long, satisfactory service and not for 





sale purposes. The drive was on a strictly retail, profit = making basis, in a city 
where water heaters have been agsressively sold for many years and the regular 


sales of other appliances were in no way affected. 


Aside from the immediate profit in such a successful drive, consider the additional 


annual gas consumption! Why not a similar drive in your city? Write for details. 


The LOVEKIN WATER HEATER COMPANY 
21 to 43 LAUREL STREET - PHILADELPHIA 
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rim into a chute. The wheel is mounted 
on the shell-seal apron and is revolved 
continuously by rollers mounted on the 
ash-pan rim. The driving mechanism is 
therefore extremely simple and the extra 
power requirement negligible. Moreover, 
extraction of ashes is always in step with 
speed of rotation of grate and therefore 
with rate of ash production without any 
adjustments or attention on the part of 
the operator. 

Handling of Refuse—Manual handling 
of ashes from producers and of refuse 
dust from dust legs on gas apparatus and 
piping has been eliminated in several large 
producer plants by utilizing the current 
of waste water from the cooler-scrubbers 
to flush the refuse through open lauriders 
to a settling basin. 

Removable Blast Chamber for Produc- 
ers.—By supporting the producer entirely 
on steel columns carried directly from the 
ground floor elevation it has been pos- 
sible to provide a water-sealed blast cham- 
ber which is easily removable. Thus ac- 
cess is readily had to the bottom of the 
producer for repairs and replacements, 
especially of the producer grate. More- 
over, by making the grate and grate-base 
castings in sectional parts, they are 
readily handled, assembled and disas- 
sembled. Besides, parts that may have 
worn out faster than others alone need 
be replaced without rejection of the en- 
tire grate or grate base. . 

The Water-Sealed Safety Check Valve. 
—Recently a water-sealed gas valve of 
special design and float actuated has been 
introduced to the gas industry in this 
country. This valve is applicable to a 
variety of uses where positive, leak-proof 
shut-off is required for safety isolation 
of part of a gas system or where immedi- 
ate, positive and automatic shut-off is 
required under certain control conditions. 
It has been successfully applied to auto- 


matic shut-off protection of blast-furnace , 


gas washers and boosters in cleaning 
plants and of producer-gas boosters and 
producers in producer-gas plants. In pro- 
ducer-gas-plant installations the check 
valve (popularly known as the Houdini 
valve) is ordinarily located in the gas 
piping connecting the floating holder to 
the gas line on the discharge side of the 
boosters. 

Other improvements involved in 
piping connections for eliminating 
accumulations, gas-booster safety con- 
trols, counter-weighted gas holders, pre- 
heating of producer gas, and monocable 
underfiring-reversal retorts were also dis- 
cussed. 


gas- 
dust 


————- 


Producers for Small Gas Plants 
G. B. GLOVER 


A STUDY of the most economical type 
producer for any coal gas plant re- 
solves itself into a comparison of the 
capital costs of the different types as com- 
pared with the operating economies real- 
ized. The capital cost of the very small 


coal gas plant is high per unit of capacity 
as compared to the larger installation, 
and this tendency is still more dispropor- 
tionate in the cost of the outside producer. 
This alone would make such an installa- 
tion prohibitive for the very small plant. 
As the size of the coal gas plant in- 
creases through, the capital cost per unit 
of capacity decreases and this is true of 
the carbonizing unit and outside producer 
installation alike so that in the larger 
plants the central or outside producer 
plant becomes less costly than a number 
of built-in producers. Therefore we al- 
ways find the larger coal gas plants 
equipped with the outside producer. 

While there can be no set rule for 
selecting the type producer to be used in 
a small or medium coal gas plant, still I 
believe there is a large field in between 
the very small plants and the larger plants 
where the detached producer could be 
economically used. It would be worth 
while giving serious consideration to this 
question before the final selection was 
made of the proper type producer to be 
used. 


————%- 


Solvent Analyses of Coal 
E. V. KESTER 


T HE impression gained from a survey 
of the work accomplished up to the 
present on the solvent analysis of coal 
is that there is a decided lack of unity 
and standardization throughout the field. 
A fair comparison of systems is almost 
impossible, as wide variations are found 
in the kinds of coal examined, angles of 
inquiry, conditions. of individual tests, 
and bases of statistical data. Undoubtedly 
overlapping of efforts has occurred re- 
peatedly and many irreconcilable facts 
remain quite unexplained. Again com- 
parativély little stress has been laid on 
correlation of coal extracts with proper- 
ties of-the* parent substance other than its 
coking properties. 

No attempt has been made yet to cor- 
relate the rational and solvent analyses 
with the results of other tests; but in due 
time where complete tabulations have 
been made, it will be possible to advance 
interpretations. A separate study merely 
to correlate systems of solvent analysis 
carried out on a single coal, which would 
include an exhaustive study of fractional 
extracts produced in a variety of ways, 
would also be of value. Possibly no exact 
separations can ever be made of classes 
of coal substance so intimately bound to- 
gether because of the very evident shad- 
ing of one class into another, but it is 
to be hoped that the result of such a work 
would be the recommendation of a mas- 
ter system of practical usefulness and of 
material assistance in fundamental 
studies. 


~~ 


Carbonizing Results with Cleaned 
Coal 
A. C, FIELDNER 
N summarizing the experimental data 


presented, it must be kept in mind that 
no sweeping conclusions can be drawn 
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from a few isolated experiments relating 
to a subject that involves so many differ- 
ent factors as enter into the effect of 
cleaning coal on coke, gas, and by-product 
yields. In general the results are in ac- 
cord with the conclusions drawn in the 
previous report on this same _ subject. 
However, the coke from the unwashed 
Mary Lee coal, which contained 15.9 per 
cent of ash as compared to 8.3 per cent in 
the washed coal, did not show any more 
cross-fracturing than the coke from the 
washed coal, and was only slightly in- 
ferior to the washed coal in resistance to 
breakage by the shatter and tumbler tests. 
A rather large difference was expected 
because of the high percentage of shale 
in the unwashed coal. Since the action 
of pieces of free shale and slate in pro- 
moting greater fracturing of coke seems 
to be well-grounded in the experience of 
coke-oven operators, it may be that this 
effect varies with the nature of the coal 
and impurities, with the fineness of crush- 
ing the coal, and perhaps with the method 
of quenching the coke. 

Other conclusions indicated by the ex- 
periments are the following: 

1. Within the moisture limits of the 
coals tested (4.2 per cent maximum mois- 
ture) there was no difference observed 
in the effect of dry or wet cleaning on the 
coke, gas, or by-products. 

2. In the plant tests the nut and range 
sizes of coke showed from 1.3 to 2.9 per 
cent more of ash than the stove size from 
the screened lump coal, whereas in the 
washed coal the increase was 0.2 to 0.8 
per cent, indicating that the free impuri- 
ties tend to segregate in the smaller sizes. 

3. The heating value and the cubic-foot 
yield of gas from washed coal is greater 
than from the unwashed, and in slightly 
greater proportion than that due to the 
difference in the diluents, ash and mois- 
ture. 

4. The yield of tar and light oil is high- 
er from washed coal than from unwashed, 
even after allowing for the difference in 
ash and moisture. A high percentage of 
mineral matter in the coal appears to 
promote cracking of tar. 

5. The yields of ammonium sulphate 
in the iron-retort tests were naturally 
less from the washed coal containing 4 
per cent of moisture than from the un- 
washed coal containing 1.2 per cent of 
moisture. But in the laboratory silica- 
tube tests the yields were slightly higher 
from the washed coal. It is believed that 
the silica-tube results for ammonia are 
more indicative of practical results be- 
cause of the known catalytic effect of 
hot iron on the decomposition of am- 
monia. 


—_—— $—__—_ 


Carbonization of Blended Coals 
J. D. DAVIS 
EVEN coals or blends of coal have 
been tested since the last Production 
Conference, involving 112 carbonization 
tests and the analytical work incident 
thereto. The apparatus and procedure 


have been improved and research is be- 
(Continued on page 82) 
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Blended Coals 
(Continued from page 80) 


ing continued on the development of bet- 
ter analytical methods for the examination 
of tar and light oils, in particular those 
from low and intermediate carbonization 
temperatures. 

Comparison of percentage yields of 
coke, gas and by-products obtained in the 
test apparatus with full-scale oven tests 
on these coals has shown that the re- 
sults of the test apparatus at carboniza- 
tion temperatures of about 1000° C. (1800° 
F.) agree with practical yields and do 
not require any conversion factors such 
as are required with small laboratory tube 
tests. However, the greatest value of the 
investigation is in showing the relation 
between the yields and quality of coke, 
gas and by-products and the carboniza- 
tion temperature. These trends which 
vary with different coals and mixtures of 
coal will be shown as graphs in the final 
publication relating to each coal investi- 
gated. 

The blending tests made on various 
proportions of low- and high-volatile coal 
have shown that the test method not only 
serves to give reliable data on the effect 
of blending on yields and quality of gas 
and by-products but also on the relative 
degree of improvement in coke quality 
that 1s produced by the different blends. 

Likewise the tests with washed and un- 
washed Mary Lee coal have shown that 
the unwashed coal produces inferior coke 
and lower yields of gas and tar than the 
washed coal. But in addition the tests 
have indicated that the deleterious effect 
of the higher mineral matter of this par- 
ticular coal is minimized by fine crushing 
of the charge. 

The practical utility of the test method 
lies in the fact that such indications can 
be followed up with other tests in which 
various factors such as size of coal, per 
cent of moisture, effect of various im- 
purities, namely, fusain, calcite, slate, etc., 
can be varied at comparatively small ex- 
pense. 


—_———_ 4. —___- 


Bituminous Coal for Generator 
Fuel 
E. S. PETTYJOHN 

HE selection of bituminous coal for 

water-gas generator use is largely a 
process of eliminating the undesirable 
coals from the rather small group which 
possess the requisite chemical and physi- 
cal properties to enable them to withstand 
the rigorous process of water-gas mak- 
ing. 

The results obtained from subjecting 
the coals from the seams and mining dis- 
tricts indicated to the determinations of 
the test.code show that there are three 
types of high-volatile bituminows- coal 
which are suitable for generator use. 
These three types are the splint coals, the 
medium - oxygen-content feebly - coking 
coals, and the relatively-hard-coking coals. 

From examination of the test data, it 
is apparent that there is a progressive 
decrease in hardness with a corresponding 


decrease in capacity from the upper to the 
lower seams. It is also apparent that 
this decrease is quite definitely shown in 
the West Virginia Mining districts where 
a minimum is reached with the Eagle 
seam coal which prohibits its satisfactory 
utilization. It is further apparent that 
the coals of the Eastern Kentucky min- 
ing districts are harder than the coals of 
similar rank from the West Virginia dis- 
tricts and that they give correspondingly 
greater capacities. The operating results 
obtained show that the maximum thermal 
efficiency lies with the low-sulphur low- 
ash, high-heating-value, coking coals, but 
that the maximum thermal efficiency and 
capacity are obtained with the medium- 
oxygen content and low-ash splint coals, 
and that these two types are more satis- 
factory for water-gas use. 

The data presented also demonstrates 
that the modified shatter test may be 
used to select the hard, tough coals from 
the softer more friable ones; that the ag- 
glutinating-value ratio may be used to 
indicate the coking quality and to predict 
the probable behavior of the coal in the 
water-gas generator; that the proximate 
analysis with sulphur, ash, total-carbon, 
and heating-value determinations may be 
used to separate the high-volatile, low- 
ash, and low-sulphur content coals from 
those of lower rank, and to further 
classify the high-volatile coals on the 
basis of their oxygen content. This segre- 
gation of the hard, tough, feebly-coking, 
low-sulphur, low-ash, and _ high-heating- 
value, medium-oxygen-content coals from 
the coals of other classes completes the 
solution of this problem of selecting 
bituminous coals for water-gas use as far 
as laboratory and plant tests may be util- 
ized, and reduces it to a consideration of 
mining costs and freight rates. 


he 


Water-Gas Developments 
A GROUP of new developments in 


water-gas operation were presented 
by Mr. C. A. Schlegel as a summary of 
the contributions of the Sub-committee on 
New Developments and Progress. Among 
the projects summarized were those re- 
ported on in mimeographed papers by 
L. J. Eck, J. S. Haug, John H. Wolfe, 
F. C. Meyers, H. C. Brockhoff, and a 
group of seven technical staff men of the 
Koppers and Western Gas Construction 
Company organizations. The outstanding 
developments summarized and_ results 
presented on the manufacture of water 
gas with bunker oil as a carburant fol- 
low: 


The Gamble Valve 


The Gamble Valve is of a new type 
developed primarily for use between a 
water gas superheater and the waste heat 
boiler. In appearance it is similar to any 
hydraulically operated gate valve except 
that it has two operating cylinders. The 
main cylinder uses steam as the motive 
power and the small auxiliary hydraulic 
cylinder either reinforces the action of the 
main cylinder or acts to check too rapid 
a movement of the discs. 
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The discs are constructed with annular 
rings near their outer edges which rings 
telescope one within the other forming a 
closed space between the discs. The 
stem of the valve is hollow and through 
it is introduced steam to force the discs 
to their seats when they have been 
brought to the proper position. No wedges 
are used, thereby eliminating the stick- 
ing due to deformation of the valve body 
by temperature changes. While the valve 
is in the closed position, steam pressure 
slightly higher than the superheater pres- 
sure is maintained on the disc by a reduc- 
ing valve. 

When it is desired to open the valve 
the steam between the discs is cut off al- 
lowing them to fall together. Steam ad- 
mitted under the piston of the operating 
cylinder and water pressure on the hy- 
draulic cylinder then raises the valve. 
To close the valve the steam under the 
operating cylinder is cut off, an exhaust 
port opened, and the hydraulic pressure 
applied above the hydraulic piston. Gravi- 
ty furnishes most of the power to lower 
the discs into the closed position. 

One of the remarkable features of this 
valve is its operating speed. The 48” 
size opens or closes in 1% seconds. The 
use of steam for operating makes it pos- 
sible to use the valve on a small hydrau- 
lic water system. The first valve of this 
type has operated for 3% years at Min- 
neapolis with only a small amount of at- 
tention. They are built by the Western 
Gas Construction Company. 


Marginal Blasting System 


The U.G.I. heavy-oil process (pat- 
ented) for the utilization of high-coke or 
heavy oil as a water gas enrichment, was 
in use early last year in the plants of two 
companies. The heavy oil was sprayed 
upon the generator fire and in an empty 
carbureter where it was gasified. The 
resultant coke, from the oil sprayed into 
the generator, was consumed as generator 
fuel, and the coke, from the oil sprayed in 
the empty carbureter, was removed by 
hand through the cleaning doors of the 
carbureter. The advantage of a maxi- 
mum use of the oil on the fire whereby 
the coke from the oil is deposited in the 
generator led to the use of The U.G.I. 
marginal-blasting system (patented) which 
was developed some years ago. This sys- 
tem covers the blasting of the top of the 
generator fuel bed during the blow which 
stores heat in same and in the exposed 
firebrick lining. This system which also 
requires the empty carbureter has been in 
operation on several sets using fuel oil, 
as water gas enricher since last sum- 
mer and makes possible the use of larger 
quantities of oil on the fire. In three 
installations, one hundred percent of the 
heavy oil is used on the generator fire. 


Parker Hollow Checker Tiles 


The Parker hollow checker tile is a 
fine clay tile 5%4 inches by 14 inches by 
12 inches high containing 3-inch flues sur- 
rounded by 1%-inch walls. Operating re- 
sults with the use of this tile are given, 
which shows less resistance to flow of 
gases than standard checker brick, in some 


(Continued on page 84) 
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Difficult heating 
problems are made 
simple with 
Humphrey 
Self-Contained 
Gas-Fired Unit 
Heaters ..- - - 


Humphrey 


‘67775 HEATER 


“Sal, 





No. 200.—Hourly input 200,000 
B. T. U. When vented equivalent 
to 690 square feet cast steam radi- 
ation. 
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N this service station as in all other commercial and 
industrial buildings heated with Humphrey Gas Unit 
Heaters, the following advantages are enjoyed: 


1. No boiler, water, coal or service of fireman is needed. 


2. Automatic temperature control assures constant uniform 
temperature with no waste of heat. 

3. Clean. . . Smoke, ashes, coal and dirt are eliminated. 

4, Suspended from the ceiling, the unit is removed from 
working areas. Releases space in boiler room and coal 
bins for more profitable uses. 

Every building new or old, large or small, is a live prospect 

for Humphrey Gas Unit Heaters. Take advantage of this 

great new field. Besides bringing attractive merchandising 
profits, Humphrey Units will greatly increase 
gas sales. 


There are sizes to meet all conditions. Our en- 
gineers will gladly co-operate in making speci- 
fications. Write for catalog today. 





General Gas Light Company 


Kalamazoo, Michigan 








Water Gas Developments 
(Continued from page 82) 


cases better oil efficiency, one case equal 
oil efficiency, and advantages in soft coal 
operation. A detailed study of these plant 
reports are well worth while. The ad- 
vantages -claimed- by the manufacturer, 
The Parker-Russell Company, are as fol- 
lows: 
1. Setting one hollow checker tile equals 
the setting of 7 to 8 standard checker 
brick. 





2. The surface exposed for 
the oil is increased. 

3. The temperature variation during the 
run is very materially reduced. 


cracking 


4. The checker structure is more open than 


with standard brick. 

5. There is practically no absorption .of 
carbon in the walls of the tile. 

6. More B.t.u.’s in the oil are changed 
into fixed gases. 


Additional abstracts will 
appear July issue. 


EQUIPMENT NEWS 














Two New Prest-O-Weld Blowpipes 


The Linde Air Products Company, 30 
East 42nd Street, New York, N. Y., has 
recently added two new welding blow- 





W-105 Welding Blowpipe 


pipes to its line of Prest-O-Weld medi- 
um pressure apparatus, presenting an 
entirely new idea in blowpipe design. 
A detachable valve body, to which the 
handle is secured by a simple and con- 
venient locking device, enables the oper- 
ator to change quickly from the standard 


to different handles without detaching 
hose or hose connections and without 
the use of a wrench. 

These two new additions to the line 
have been designed to give Prest-O- 
Weld users a medium pressure blowpipe 
comparable in range to the Oxweld 
Type W-17 Welding Blowpipe. 

Both blowpipes.are designed for use with 
new type, one-piece, hard drawn copper 
welding tips. Although regularly sup- 
plied with a head angle of 60 degrees, 
this may be changed by the user to any 
angle desired. Ten different sizes of 
tips, Nos. 4 to 13 inclusive, are avai!- 
able for use with the Type W-105 
handle. The Type W-105 Blowpipe, as 
furnished complete, includes tips Nos. 4, 
6, 8, 10 and 12. A stem adaptor is avail- 
able so that tips for the Prest-O-Weld 
Type W-107 Aircraft Welding Blowpipe 
may be used with the Type W-105. This 
makes the new blowpipe adaptable for 
work ranging from the lightest sheet 
metal welding to heavy welding work 
requiring a No. 13 welding tip. 

The Prest-O-Weld Type W-106 Blow- 
pipe is similar in design to the Type W- 
105, but smaller. It is supplied with five 
sizes of tips, Nos. 3 to 7 inclusive, which 
cover a wide range of usefulness. The 
Type W-106 Blowpipe is particularly 
suited to general light welding, bronze- 
welding small parts, and for soldering. 


acre ee 


Multi-Speed Motors as Applied to 
Production Machinery 


The Louis Allis Co., Milwaukee, Wis., 
recently issued Bulletin 500 A describing 
their “Multi-Speed” motors and illustrat- 
ing their uses in the baking, printing and 
laundry industries. The Multi-Speed 
motor consists of a squirrel cage rotor 
and a stator with one or two windings 
arranged for different groupings. 

These motors are built in two general 
types, as regards method of construction 
and connection, namely: (a) separate 
winding type, and (b) consequent pole or 
pole-changing type. 

The separate winding type has a sepa- 
rate and distinct stator winding for each 
motor speed. 
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Tn the consequent pole multi-speed mo- 
tor each stator winding can produce 2 





Louis Allis “Multi-Speed” motor 


speeds, the low speed being 50% of the 
high speed, such as 1800 and 900 R.P.M. 
Therefore a 2-speed consequent-pole type 
motor has one stator winding. 

A copy of bulletin will be mailed on 
request. 


——_ —-—__— 


New Valve for Handling Gas and 
Chemicals 


The American Car and Foundry Co., 
Valve Division, 30 Church St., New 
York, announce the “A. C. F. Milliken 
Valve” for handling gas, chemicals, etc. 





The valve has a solid head, which avoids 
the use of glands, gland bolts, bonnets 
and stuffing boxes, and has no packing 
or gaskets. The face to face dimensions 
of the flanged valves has been kept the 
same as standard gate valves so that it 
is possible to remove a gate valve from 
a line and install in its place the Milli- 
ken valve without taking the line down. 
It is claimed that this valve is leak-proof, 
and that it cannot jam so that it cannot 
open or close. 

Copy of bulletin, giving complete data 
with sizes, will be mailed on request. 
(Equipment News continued on page 86) 
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Today's appliances build reputations 


In Genceraco Refractories 
you will find that rare com- 
bination of unusual quality 
and low cost, quality that 
wins warm friends, costs 
which aid in making great- 
er sales. That is why so 
many nationally known gas 
appliances are Genceraco 
equipped. 


Genceraco Refractories are 
made of the best of do- 
mestic and imported clays, 
mixed and blended to pro- 
vide either dense or porous 
refractories according to 
your choice. They are un- 
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for tomorrow's sales— 


usually resistant to thermal 
shock, are physically strong 
and thoroughly dependable 
for any gas appliance serv- 
ice. 





Space Heater Radiants 
Back Walls 

Tunnel Radiants 
Leaning Baffles 
Radiant Sticks 

Burner Tips 

Skeleton Cups 














GENERAL CERAMICS COMPANY 
71 West 31st Street 
New York City, New York 





You can obtain Genceraco 
Refractories in any shape 
and size, in color, decorated 
or plain, made to comply 
with your specifications or 
made of materials devel- 
oped by our ceramic en- 
gineers. In short, these 
are products which are bet- 
ter than the average, better, 
yet cost no more. 


If you have never inquired 
about Genceraco Refractor- 
ies why not inquire today? 
See for yourself how these 
custom-made pieces meet 
every need. 


R E F RACTO RI ES. the heart of gas appliance performance 
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New Flueless Industrial 
Gas Boiler 


The P. M. Lattner Mfg. 
Co., Cedar Rapids, Iowa, in 
bulletin 132 describe their 
High Efficiency Flueless In- 
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accompanying cut shows the 
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construction, assembly and 

equipment of these boilers. Fie eer 4 
They are flueless, tubeless — 5 
and coil-less and the equip- Insulation 
ment includes insulated jacket, jachet 
burner, gas cock lighter, 

° re /nsulation “3 
small trimming, flue cap and ee 
draft regulator, also an im- oiler she//_ | 
proved automatic gas control 

Water _ 
and a safety low water gas S1 et 
cut-off. “a . . 
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An important feature is) 70 Ph 
that the water level on these — 
boilers is low enough for gar~ G45 burner 
ment press work. If an un- cs: 

Blow-off 


derwriters base is used, the 
water level may be carried 
two inches below normal with 
no apparent loss in efficiency. 
They are built in one, two, ° 
three and four horse power. 
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High Efficiency Flueless Industrial Gas 


Boiler 


bulletin will be mailed on request. 


Gripwell Pulley Covering Reduces 
Belt Slippage 
Gripwell Pulley Covering is a scientific 


composite and is used in connection with a 
specially prepared canvas. When applied 


to iron, steel or wood pulleys it effects as 
ideal a condition of belt transmission to 
any machinery as it is possible to produce. 





Gripwell Pulley Covering, it is claimed, 
dries with great hardness and gives the 
pulley a semi-elastic, gripping surface of 
the same nature as the belt. This treat- 
ment of Gripwell Pulley Covering en- 
ables the belt to run one third slacker un- 
der full load without necessitating the belt 
’ being tightened or the use of idlers. 

Gripwell contains neatsfoot and castor 
oils which penetrate the pores of a 
leather belt and this preservative quality 
acts as the best kind of “dressing” known 
in engineering practice. This feature 
keeps the belt in a healthy and pliable 
condition. 

It is claimed by the manufacturer that 


Gripwell Pulley Covering is guaranteed 
to prevent belts from slipping. :"Ebey will 
offer to any concern a try out to ‘test its 
merits on the basis of 30 days trial with 
the understanding that it will be given a 
fair test on any driver or driven pulleys. 

The dotted line in the photograph shows 
a tight belt on the engine and blower fan 
pulleys in a very large gas manufacturing 
plant. This tight 
belt represents 
170 degrees arc 
of contact  be- 
tween the belt 
and pulleys. The 
slack belt shows 
225 degrees arc 
of contact. There 
was a belt slip- 
page of 5 percent 


with the _ tight 
belt, yet today 
they are using a 
slack belt with 
only a_ slippage 


of one half of 
one percent. 

The engine 
pulley is 8 6” 
diameter and 24” face and the blower 
fan pulley is 18” diameter, 24” face. The 
speed is 900 R.P.M. and 500 H.P. The 
belt speed is 6,400 feet per minute. There 
are five of these blower fans used in this 
particular plant and it is one of the most 
severe drives using belt transmission in 
this country, changing speed every three 
minutes, 

The superintendent of this plant was 
vitally interested in the efficiency and 
economy of gas production and many 
years ago they tried out and tested Grip- 
well Pulley Covering. It was applied to 
a number of pulleys in various depart- 
ments and has proved every claim made, 
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the manufacturer states. 

Further details may be had by addres- 
sing the manufacturer, Gripwell Manufac- 
turing Co., 110 W. 34th St., New York, 
N. Y. 


iamnsingi ecient 


New V Type Reznor Warm Air 
Heater 


The Reznor Manufacturing Co., Mer- 
cer, Pa., have issued a bulletin describ- 
ing the Reznor Gas Fired Warm Air 





Type V, 2 unit Reznor Heater 


Forced Circulating Heater. The Type 
V heater consists of two, four, six or 
eight combustion and heat transfer units 
in which the gas is burned and the heat 
developed, a casing enclosing the com- 
bustion and heat transfer elements, a 
motor driven fan assembly and its opera- 
tion is automatic. It has been specially 
designed for heating shops, warehouses, 
public garages, auditoriums, etc. 

A copy of bulletin will be mailed on 
request. 


——-—__-- 


Folder Issued on New Diesel 


The Cooper-Bessemer Corporation, Mt. 
Vernon, Ohio, is distributing a folder 
which contains illustrations and specifi- 
cations of the new stationary Type JT 
Diesel engine. Bore is 11%”, stroke 15”. 
Cylinders are 3, 4, 6 or 8 in number. 
Rated horsepowers are 150-180; 200-240; 
300-360; 400-480 when operating within 
the speed range of 300-360 r.p.m. with 
cast-iron pistons. Although fuel economy, 
trim lines, enclosure, accessibility, and op- 
tion of built-in accessories are emphasized 
points—the most noticeable innovation is 
the placing of the spray valves and driv- 
ing levers in a position directly below the 
cam shaft, easily reached from the en- 
gine platform. Removal of the engine 
head can thus be accomplished without 
disturbing the fuel injection system. 
Copies of the folder can be secured by 
writing the corporation direct. 
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CAPITALIZE! on this market 


--..-for the COLUMBUS Line 


Forced ECONOMY 
now becomes 
an ASSET?! 


HE owner of a comparatively inexpensive 

warm air heating system .. . fired with 
solid fuel . . . is in an enviable position right 
now. With little trouble he can “‘go modern” 
along with those building new homes this year. 
He didn’t want to install his warm air plant in 
the first place. He went to warm air because 
it was cheaper—he had to cut costs. He envied 
his neighbor who could afford boiler heat. 


Now it's different. Science says: “Warm 
Air""—modern healthful, exhilarating, con- 
venient warm air—gas fired! The neighbor 
with the boiler plant is “out of luck,” so to 
speak. Without expensive alterations, which 
involve almost totally rebuilding his home he 
can't enjoy modern warm air heat. It's his turn 
to envy the man who had to economize a few 
years back. Now—that forced economy 
turns out to be an asset. 


Besides—scrapping an inexpensive warm air 
furnace doesn't mean much. He's got the 
good out of it—he realizes it is now obsolete 
—and he can afford to replace it. 
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Approach this man! There are hundreds like 
him in your community who have inadequate 


warmairsystems. THEY ARE THE LOGICAL 
PROSPECTS FOR COLUMBUS FURNACE 
AND HEATMASTER. Tell them the story 
of this new healthful warm air—the kind that 
comes with a complete gas-fired system. Show 
them how lucky they are that they couldn't 
have boiler heat at the start. Show them how 
they can install a Columbus Furnace (if they 
can't afford Heatmaster) and add mechanical 
circulation and air conditioning later on. 


Here is your market! A rich market! An un- 


touched market! A rapidly awakening market! 
CAPITALIZE IT! 


Surtace Combustion 


SURFACE COMBUSTION CORPORATION, TOLEDO, OHIO « » SALES AND ENGINEERING SERVICE IN PRINCIPAL CITIES 
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Consolidated Gas Co. of New York 
Announce 1931 Construction 
Budget 


The 1931 construction budget of the 
Consolidated Gas Company of New York 
and its affiliated gas and electric com- 
panies amounts to $80,037,405, according 
to an announcement made recently by 
George B. Cortelyou, President. 

Of this amount, $78,512,645 will be 
spent in 1931, since several of the new 
construction projects will be started but 
not completed this year. 

The construction budgets of the affili- 
ated companies reflect the continued 
growth and expansion that are expected 
in the residential and suburban sections of 
the city, Mr. Cortelyou said. Analysis of 
the anticipated construction expenditures 
of the companies serving these territories 
reveals that the larger share of the con- 
struction appropriations provide for the 
laying of new mains and services, and the 
placing of new poles, cables, ducts, etc., 
as well as the installation of additional 
customers’ meters. 

Among the larger projects in the 1931 
budget are additional equipment in con- 
nection with the No. 7 and 8 units of in- 
stallation at the Hudson Avenue station 
of the Brooklyn Edison Company, and 
the construction of a “water gas” unit 
with a daily capacity of 30,000,000 cubic 
feet at the Hunts Point plant of the Con- 
solidated Gas Company. 


——_—__——_- 


Propose New Schedule of Rates 


Two proposed schedules of rates have 
been filed with the Georgia Public Service 
Commission by the Atlanta Gas Light 
Company and the Service Utilities Com- 
pany, operating natural gas _ plants 
throughout the State of Georgia, in con- 
nection with their appeal for higher rates. 

The first schedule would consist of a 
fixed service charge of $1.25 per month, 
plus a charge of $1.40 per thousand cubic 
feet for the first 3,000 cubi¢ feet; 65 cents 
per thousand for the next 7,000 cubic 
feet; 55 cents per thousand for the next 
40,000 cubic feet; 45 cents per thousand 
for the next 50,000 cubic feet and 30 cents 
per thousand for all gas used above 
100,000 cubic feet. 

The alternative schedule would consist 
of a rate of $1.50 for the first 200 cubic 
feet or less used; $1.50 per thousand for 
the next 1,800 cubic feet; 85 cents per 
thousand for the next 3,000 cubic feet; 
65 cents per thousand for the next 5,000 
cubic feet; 55 cents per thousand for the 
next 40,000 cubic feet; 45 cents per thou- 
sand for the next 50,000 cubic feet, and 
30 cents per thousand for all gas used 


above 100,000 cubic feet per month. On 
each schedule there is a discount of 10 per 
cent for prompt payment of the bills. 

Practically the same schedule of rates 
is proposed for other cities in Georgia 
using natural gas, including Macon, Grif- 
fin, Rome, Carrollton and Newnan. 

The new rates asked are about 30 per 
cent higher than those now in force. No 
changes are proposed in industrial rates. 


—_—. --—_____ 


Natural Gas Line To Be Built 


A seventy-four mile gas line will be 
built from the Dumas field in Moore 
County, Texas, to Stratford and Boise 
City, Oklahoma. It will be a six inch 
line from the field to Stratford and a 
five inch line from Stratford to Boise City. 
The Panhandle Light and Power Com- 
pany hope to start the service about Sep- 
tember 1. 


—— ee 


Public Service Gas & Electric to 
Improve Gas Facilities 


To provide improved gas distribution 
and storage facilities in Hudson and 
Bergen counties, New Jersey, Public 
Service Electric and Gas Company is 
erecting a compressor house at its West 
End Gas Works in Jersey City and a 
5,000,000 cubic foot storage holder at New 
Durham. 

The compressor house will be a one- 
story brick structure, 72 feet long by 33 
feet wide, and will contain three large 
steam-driven centrifugal compressors. 
Each machine will pump 2,500,000 cubic 
feet of gas per hour. These three new 
compressors will replace the present 
pumping equipment at West End, consist- 
ing of six rotary type “pushers.” 


4% 


Seek Permission to Establish 
Rural Gas Service 


Petition to establish a rural gas service 
in the Muncie, Ind., district has been filed 
with the Indiana Public Service Commis- 
sion by the Central Indiana Gas Company 
of Muncie. The proposed service would 
be in Madison, Delaware, Grant, Black- 
ford, Jay and Randolph counties. 

——e he 
Rate Concessions Granted to 
Quantity Consumers 


Quantity consumers of natural gas in 
several Alabama cities have been granted 


certain rate concessions under terms of a 


petition granted by the Alabama Public 
Service Commission to the Mobile Gas 
Company, the Alabama Utilities Service 
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Convention Calendar 


June 
16-17 Public Utilities Advertising As- 
sociation Annual Convention, 


Hotel Pennsylvania, New York. 
15-20 Short course in gas engineering, 
University of Illinois, conducted 
under auspices of Illinois Gas 
Association. 
15-20 Domestic Appliance Course, A. 


G. A. Laboratory, Cleveland, 
Ohio. 
22-27 American Home Economics 


Association, Book-Cadillac Ho- 
tel, Detroit, Mich. 

26-27 New England Gas Association, 
summer sales conference, Hotel 
Griswold, Eastern Point, New 
London, Conn. 

29-July 1 Michigan Gas Association, 
annual convention, Mackinac 
Island, Mich. A. G. Schroeder, 
secretary-treasurer. 


July 
6-24 Summer Course for Home Serv- 
ice workers, Columbia Univer- 
sity, New York. 


August 
10-25 The Industrial Institute, Silver 
Bay on Lake George, N. Y. 
Charles R. Towson, Secretary, 
347 Madison Ave., New York. 


September 
(First week) Pacific Coast Gas 
Association convention, San 
Francisco, Calif. 

October 


12-16 American Gas Association, At- 
_lantic City, N. J. Alexander 
Forward, 420 Lexington Ave., 
N. Y. C., managing director. 


November 
16-21 Third Annual Conference on 
Bituminous Coal, Pittsburgh, Pa. 











Company and the Tri-Cities Gas Com- 
pany. 

The new rate applies to all concerns 
which will agree to use as much as $75 
worth of gas per month for as long a 
period as a year and is based on the fol- 
lowing scale: for the first 250,000 cubic 
feet, 30 cents a 1,000 cubic feet; for the 
next 750,000 cubic feet a month, 24 cents 
a 1,000; for the next 2,000,000 a charge 
of 23 cents; for the next 2,000,000 a 
charge of 21 cents and for the next 
5,000,000 cubic feet a charge of 18 cents 
a 1,000 is made. 


scsiacitdiloafinmas 


To Improve Its Service 


J. E. Moore, manager of the Billings 
Gas Company of Billings, Montana, ad- 
vises that his company will spend about 
$40,000 this summer to replace some 
mains and service lines. 


(News Continued on page 90) 
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Making her WANT 
a new RANGE :«::+:>:- 


The force that keeps business going in this country people know how to demonstrate the Robertshaw 
is a healthy dissatisfaction with things that are old ... more than 140 leading gas ranges now have 
and inadequate. And that’s the Robertshaw as regular 


justwhatRobertshawnational (. ~ 
advertising is doing for you \— 
.... making women in your vee 
city yearn for a modern gas 
range that will give them the 
mental and social freedom of 
automatic cooking,controlled 
the positive Robertshaw way. 


equipment. It cannot be ob- 
tained except with a new 
curomum range, you know. 


Write today, include the 

names of your salesmen and 
oMietesuss service men, and let us give 
—<— you the complete national 
and local Robertshaw cam- 
paign. It's the best selling 
news you will have this year! 


ROBERTSHAW 


THERMOSTAT COMPANY 
YOUNGWOOD, PENNA. 


NON-CLOG 
BY-PASS 


Tune your selling efforts into 
the Campaign and you can 
make a real increase in gas 
range sales this year. Be 
sure that all your sales 





FASTENED TO RANGE 
WITH ONE BOLT 









































ROBERTSHAW 
AutomatiCook 





Construction of Last Link in Texas Panhandle 
to Chicago Gas Line Under Way 


Ford, Bacon & Davis, Inc., Engineers, 
have been awarded the contract for con- 
struction of the last section of the 
world’s longest natural gas pipe line 
which extends more than 950 miles from 
the Texas Panhandle to Chicago. The 
last or seventh link of the project, run- 
ning from Rock Island to Joliet, Illinois, 
will be 155 miles long and the contract 
provides for its completion on or before 
July 1. 

The seventh section will be made of 
twenty-four inch pipe, the standard size 
employed throughout the line, and will 
cross the Fox River and the Illinois- 
Mississippi Drainage Canal. At Joliet 
the line will connect with the Chicago 
Belt Distribution System which serves 
greater Chicago and adjoining territory. 

A feature of the contract, which was 
awarded by the Continental Construc- 
tion Company, sponsors of the project, 
is the bonus or penalty provision incor- 
porated in the contract. This provision 
states that Ford, Bacon & Davis, Inc., 
will receive a bonus for each day de- 
ducted from the ninety days allotted for 
construction of the last link and also a 
penalty for each day over the allotted 
time. Because of the time allotment, a 
large amount of equipment will be used 
on the job. A total of about 100 trac- 
tors, trucks and ditching machimes will 


be used to transport material and place 
in position the 45,000 to 50,000 tons of 
steel pipe and fittings required. 

In the path of the line are hundreds 
of farm drains which will have to be re- 
moved and replaced. Two river cross- 
ings are included in the last link and 
hundreds of men will be employed to 
finish the section on time. 

The Rock Island section is the sec- 
ond to be contracted for by Ford, Bacon 
& Davis, Inc. The other section ex- 
tended 140 miles through a portion of 
Kansas, running almost to the Missouri 
River, making a total of 295 miles to be 
constructed by these engineers. 

When completed the Texas-Chicago 
line will serve natural gas to about fifty 
cities and towns along its route. Esti- 
mated reserves of the line are 7,000,000,- 
000,000 cubic feet. These reserves are 
the property of the nine large utility and 
oil companies which formulated the plans 
of the project and organized the Conti- 
nental Construction Company. These 
companies are Cities Service Company, 
Standard Oil Company of New Jersey, 
Insull & Son, Inc., Texas Corporation, 
Columbian Carbon, Skelly Oil Company, 
Phillips Petroleum Company, South- 
western Development Company, and 
United Carbon. 


— - --—___ 


New Well for Texas Gas Utilities 


Texas Gas Utilities Company has 
brought in a new natural gas well with an 
open flow capacity of 4,500,000 cubic feet 
daily, on its Rycade field holdings in 
Southwest Texas, according to advices 
received by Appalachian Gas Corporation. 
This brings the company’s total open flow 
capacity to upwards of 80,000,000 cubic 
feet daily. 


ee 
File Petition for Franchise 


A petition for a franchise to run a 
natural gas pipe line through the northern 
part of Indianapolis county enroute from 
Muncie to the Indiana-Illinois state line 
just north of Terre Haute, has been filed 
with the board of county commissioners 
by the Ohio- Fuel Gas Company of Colum- 
bus, O. The company is a subsidiary of 
the Columbia Gas and Electric Corpora- 
tion. Work on the line, which will be 20 
inches in diameter, will start within a 
month. The entire project in Indiana is 
expected to cost about $2,000,000. It is 
designed to connect The Ophi-West Vir- 
ginia natural gas field with the pipe line 
running northeast from the Panhandle 
field in Texas. 


ee eines. 


Natural Gas Franchise Granted 


The City Council of ‘St. Paul, Nebraska, 
has granted a franchise to the Natural 


Gas Distribution Company of Nebraska 
permitting them to bring natural\gas to 
the city. 


a 


Change in Ownership 


The Illinois Commerce Commission 
has authorized the purchase of the natu- 
ral gas properties of the Gillespie Gas 
Company and the Macoupin Fuel Sup- 
ply Company, by the Illinois Power and 
Light Corporation of Chicago. The 
company has 427 patrons in Gillespie 
and Benld. The Macoupin Fuel Com- 
pany sells the natural gas transmission 
line and certain gathering lines by which 
natural gas is collected from a group of 
wells two miles east of Gillespie, the 
price paid for the holdings being $10,- 
460. The purchasing company is au- 
thorized to capitalize the purchase price 
and also maintain and operate the line. 
The schedule of rates charged by both 
of the selling companies will remain un- 
changed after the new owner takes con- 
trol. 


oxvindcielinerargene 
File New Gas Rate Schedule 


In anticipation of the substitution of 
natural gas now being piped into cen- 
tral Illinois from Oklahoma, for the 
home made product, the Union Gas and 
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Electric Company of Bloomington, IIli- 
nois, has filed with the Illinois Com- 
merce Commission, a new gas rate 
schedule based on heat units used, rather 
than on the volume consumed. It is 
stated that no change is to be made in 
the cost of gas service to the customer, 
except that when the consumption. 
reaches a considerable quantity, 5,000 
cubic feet, a small reduction will be made. 
In other words, the company will issue 
its bills in therms or heat units instead 
of cubic feet. The exact proportion of 
the mixture of the natural gas and the 
manufactured product, is an operating 
problem of the company which has not 
yet been determined. 


a 


To Extend Its Gas Line 


Dolores and Mancos, Colorado, are to 
get natural gas service. The Tri-City 
Gas Company, a subsidiary of the North- 
ern Pipe Line Company is to extend the 
gas main from Durango to the towns 
named. Estimated cost $200,000. 


a Ss 


Gas Utility Revenues Down for 
First Quarter 


Revenues of manufactured and natural 
gas utilities aggregated $195,496,393 dur- 
ing the first quarter of 1931 as compared 
with $203,576,209 for the first quarter of 
1930, a decline of 4 per cent, according 
to reports from companies serving 13,- 
616,227 customers and representing nearly 
90 per cent of the public utility distri- 
bution of manufactured and natural. gas, 
it was announced by Paul Ryan, Chief 
Statistician of the American Gas Asso- 
ciation. 

The manufactured gas companies re- 
ported revenues of $101,674,793 for the 
quarter, a drop of nearly 2 per cent from 
a year ago, while revenues of natural gas 
concerns totalled $93,821,600, or about 6 
per cent less than those for the first quar- 
ter of 1930. 

Sales of manufactured gas reported for 
the quarter totalled 97,385,297,000 cubic 
feet, a decline of 1.3 per cent, while natu- 
ral gas utility sales for the quarter were 
210,057,801,0%00 cubic feet, a drop of 
nearly 11 per cent. 

Most of the decline in both manufac- 
tured and natural gas sales was the result, 
in large part of the marked contraction in 
general economic and industrial conditions 
characterizing the first quarter of the cur- 
rent year, so that the more pronounced 
curtailment in natural gas sales was due 
to the larger proportion of industrial gas 
business handled by these companies. 

New England was one of the few sec- 
tions of the country where results ran 
counter to the general trend, this section 
showing an increase of 22 per cent in 
house heating sales and a gain of 4.3 per 
cent in total gas sales. The results in 


Massachusetts were particularly note- 
worthy, with a gain of 22 per cent in 
house heating sales, 3 per cent in indus- 
trial sales and an increase of nearly 5 per 
cent in total gas sales for the quarter. 
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THERMOSTAT 
T.G. 13-P 





SAFETY 
PILOT 
B-1226 






Make Your Customers Heaters 
Safely AUTOMATIC at a Profit 


E now offer the famous KLIXON thermostat 

No. T.G. 13-P in a complete kit (with KLIXON 

safety pilot and 3-ply, air-cell, asbestos cover) 

to convert manually operated gas water heaters into 

The Complete Conversion Kit automatic hot water storage systems. Both of these 

Every KLIXON kit contains all equipment necessary to KLIXON products have been thoroughly tested by years 

Convert any oun KON | Contains KLIXON ther- of service and are SAFE. The KLIXON safety pilot 
safety pilot B-1226, a four- should by all means be a part of such a system and, now, 
section, 3-ply, air- -cell, asbes- f a 3 

tos insulating jacket ready to for the first time, you can offer it at low cost. Here is 

fit and band into place. A ‘ . 

42-in. length of copper pilot real sales appeal, an immediate merchandise sales propo- 
sition that is sure to go, and a future load builder that 

you can start jn operation NOW. 





tube with the proper com- 
pression fittings. Each unit is 
separately boxed with full in- 
structions. Open the kit and 


go to work, Send for full data and prices 


SPENCER &@% THERM@STAT C© 


Unit - Vi and Controls Corporation 


ATTLEBORO, MASSACHUSETTS 



















i 
ll 














92 


Personals 











Robert E. Polk was recently appointed 
Merchandise Sales Manager of the 
Duquesne Light Company and Equitable 
Gas Company, Pittsburgh, Pa. 

Mr. Polk came to Pittsburgh in 1918 
as Industrial Engineer with the Equit- 
able Gas Company. 

In 1922, Mr. Polk was promoted to 
Chief Industrial Engineer, and on Jan- 
uary 1, 1927, was placed in charge of 
the Industrial & Commercial Gas Sales 
Department as superintendent. On May 
16, 1928, when the Sales and Service De- 
partment was organized, he was made 
Manager of Retail Sales and Service in 
which capacity he served until April 15, 
1929, when he became Acting General 
Manager of the Equitable Sales Com- 
pany, and Manager Retail Appliance 
Sales, continuing in that position until 
his recent appointment as Merchandise 
Sales Manager. 


D. E. Karn was recently appointed 
Assistant General Manager of the Con- 
sumers Power Company, Jackson, Mich. 
Mr. Karn is exceptionally well fitted to 
assume the responsibilities of his new 
position due to his rich background of 
experience. He entered the utility in- 
dustry immediately after being grad- 
uated from Purdue University in 1915, 
when he accepted a position with the 
Central Illinois Light Company at 
Peoria. 


F. P. Cope succeeded D. E. Karn as 
District Manager of the Consumers 
Power Company at Kalamazoo, Mich. 


H. Coleman Moore, assistant comp- 
troller of the Associated Gas and Elec- 
tric Company, Ithaca, N. Y., has been 
appointed Secretary and _ Assistant 
Treasurer of the New England Gas and 
Electric Association, Cambridge, Mass. 
He succeeds Mr. DeWitt Clinton. 


Chas. Leverton has been appointed su- 
pervisor of merchandise sales of the 
Texas Cities Gas Company at Waco, 
Texas. 


Kenneth C. Lolmaugh succeeds Louis 
L. Meier as Sales Supervisor of the 
Southern California Gas Co. at San 
Joaquin, California. Mr. Meier is now 
connected with the American Stove Co. 


William J. Clevenger was recently ap- 
pointed Supervisor of Safety for the 
northern region of the Northern Indi- 
ana Public Service Company, Ham- 
mond, Ind. Mr. Clevenger succeeds Mr. 
William D. Sayle, resigned. 


H. H. Allison, former Sales Engineer 
in the New Business Department of the 
Southern California Gas Company has 
been transferred to the Southern Divi- 
sion, Redondo, Calif. as Industrial En- 
gineer. 


Henry G. Hubbard has recently as- 
sumed a new position as manager of the 
Crystal City Gas Company of Corning, 
N. Y. Mr. Hubbard was formerly as- 
sociated with John H. Doherty, district 
manager of the Associated Gas System. 


Wm. H. Barton has been appointed 
General Manager of the Gas Division 
of the Montana Power Company, with 
headquarters at Butte, Montana. Mr. 
Barton was connected with the Portland 
Gas & Coke Company, Portland, Ore- 
gon, for almost a quarter of a century. 
Starting at the bottom of the ladder, his 





Wm. H. Barton 


close application and study of the many 
problems in the manufactured gas busi- 
ness gradually advanced him to Assist- 
ant to the Sales Manager and in 1919 to 
Manager of the Customers’ Department. 
When the Northwestern Electric Com- 
pany and the Portland Gas & Coke Com- 
pany became sister companies, Mr. Bar- 
ton added to his duties by acting in the 
same position for the Gas Company and 
the Northwestern Electric Company. 


D. P. Hartson has been appointed 
Operating Manager of the Equitable Gas 
Company. Mr. Hartson has been with 
the Equitable Gas Company since 1920, 
coming from Philadelphia where for 
eight years he had been with the United 
Gas Improvement Company. 

Mr. Hartson’s first position with the 
Equitable Gas Company was that of 
Superintendent of Division E. Since then 
he has filled the positions of Gas Dis- 
tribution Engineer, Gas Engineer, Super- 
intendent of Production and Transporta- 
tion of Pennsylvania, and Manager of 
the System Development Department. 
Since January, 1927, he has been the 
Pittsburgh representative in working out 
production and engineering problems in 
the Eastern Kentucky gas field of the 
Kentucky and West Virginia Gas Com- 
pany, a Byllesby company. 


F. Bertram Hatcher recently joined 
the Engineering Department of the 
Wilmington Gas Company, Wilming- 
ton, Delaware. Mr. Hatcher was for- 
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merly Chief Industrial Engineer of the 
Fall River, Mass., Gas Works Com- 
pany. 


Conrad N. Lauer, President, Philadel- 
phia Gas Works, Philadelphia, Pa., has 
been nominated for the office of presi- 
dent of the American Society of Mechan- 
ical Engineers for 1932. 


Robert B. Ingle has been appointed 
sales manager for the Georgia Public 
Utilities Company, with headquarters in 
Augusta. He comes to Augusta from 
Maine, where he was connected with the 
American Commonwealth Power Com- 
pany. R. L. McCuen has been ap- 
pointed superintendent in charge of op- 
erations for the Augusta company. He 
comes to Augusta from Macon, Ga., 





Obituary 





L. J. MUELLER, JR. 


Mr. L. J. Mueller, Jr., President and 
General Manager of the L. J. Mueller 
Furnace Co., of Milwaukee, died on Mon- 
day, May 4, 1931, at the age of 64. Al- 
though in failing health for the past two 
years, Mr. Mueller had been at his desk 
until a week before his death. 

The business of which he was the head, 
was founded as a tin shop and retail 
hardware store by Mr. Mueller’s father, 
L. J. Mueller, Sr., in the year 1857. 

In 1890, Mr. Mueller assumed active 
management of the business, and in 1900, 
when the company was incorporated, he 
was elected Secretary. Upon the death 
of his father in 1919, Mr. Mueller became 
President, in which capacity he continued 
until his death. 

Because of the frankness and honesty 
which characterized all of his dealings 
with associates and competitors alike, Mr. 
Mueller enjoyed the respect and esteem 
of everyone with whom he came in con- 
tact. As an active member of various 
Associations in both the furnace and boiler 
industry, his opinions were solicited and 
welcomed, and his judgment respected, 
for the betterment of the industry. 


ey Te 
FREDERICK BREDEL 


Frederick Bredel died at Barnes Hos- 
pital in St. Louis, Mo., recently, at age of 
69. 

Familiarly known as, Fred Bredel to ‘his 
contemporaries he was a prominent figure 
for thirty years as a Gas Engineer and 
Thermal Chemist and erected many 
Kloenne-Bredel generating and purifying 
plants in the United States. 

He came to this country in the 80's 
representing August Kloenne, of Dort- 
mund, Germany, his uncle under whom 
he received his training. 

He went to Milwaukee, Wis. in 1890 
where he made his home and maintained 
his office for thirty years. 

He is survived by his daughter, Carrie, 
now Mrs. Charles Sullivan of Milwaukee. 
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SUPERIOR 


Gas Meters 
Provers 

Service Cleaners 
Diaphragms 
Repairs 














SUPERIOR 
METER CO. 


167-41st Street 
Brooklyn, N. Y. 




































































THE JOHNSON AUTOMATIC GAS 
BURNER FOR HOME HEATING 


Selling gas home heating and the Johnson 
Automatic Gas Burner provides two distinct 
advantages well worth remembering. You 
are offering the most modern and efficient 
fuel known—and a burner which utilizes 
that fuel to the greatest advantage. The 
Johnson Automatic Gas Burner is a finished 
product, offering many refinements which 
can be had in no other burner; and a degree 
of comfort, cleanliness and safety which no 
other fuel can provide. 










































TRADE NEWS 








United Engineers & Constructors, 
Inc.— Activities 


Consumers Gas Company, Reading, Pa. 
has awarded contract to furnish, deliver 
and install 6600 feet of 8-5” O. D. weld- 
ed steel main and 3465 feet of 4%” O. 
D. welded steel main between Womels- 
dorf and the Berks County Line. 


Allentown Bethlehem Gas Company, Al- 
lentown, Pa. has awarded contract to 
furnish, deliver and install approximately 
14,500 feet of 4” steel main from Macum- 
gie to Old Zionsville, Pa. and 1100 feet 
of 2” welded steel main in Old Zionsville, 
Pa. 


Myerstown Gas and Fuel Company, 
Myerstown, Pa. has awarded contract to 
furnish, deliver and install 12,924 feet of 
8”, 6983 feet of 4” welded steel and 5880 
feet of 2” galvanized steel main between 
Berks County Line and Myerstown, Pa. 


The Lewiston Gas Light Company of 
Lewiston, Maine, has awarded contract 
to furnish, deliver and install at Lewiston, 
Maine, one (1) 40” U. G. I. Vertical 
Waste Heat Boiler with connections to 
the two (2) existing 70” water gas sets, 
including the removal of existing scrub- 
bers, foundations for boiler and_ stack, 
live steam, feed water and blow off piping. 


Michigan Fuel and Light Company, 
Benton Harbor, Michigan, has awarded 
contract to furnish, deliver and install 4” 
2”, 1-%” and 1-%4” mains and 34” services 
between Benton Harbor and Watervliet, 
Michigan, including Coloma, Michigan. 


——— 
Butane Plant to be Installed at 
Catskill, New York 


The Central Hudson Gas & Electric 
Corporation, Poughkeepsie, N. Y., has 
contracted with the Propane-Butane Con- 
tracting Corporation, Baltimore, Md., for 
consulting engineering service covering a 
Butane Air-Gas Dilution Plant of the 
most modern type to be installed at Cats- 
kill, N. Y. The plant will use the Kemp 
Air-Gas Carburetion Equipment. 


———- 


Surface Combustion Selects Mid- 
Western Distributor 


The Green Foundry and Furnace Works 
of Des Moines, Iowa, has been selected 
by Surface Combustion Corporation Tole- 
do, Ohio, as Mid-Western distributor for 
the S. C. Domestic Gas Fired Warm Air 
Heating Equipment and Unit Heaters. 

The domestic equipment consists of 
Columbus Gas Fired Warm Air Furnaces, 
Heatmaster and Janitrol Conversion 
Burners. The Unit Heater has special 
utility in the Industrial Field. 

The territory affected by this new ar- 


‘rangement includes the major portions of 


Iowa, [linois, Minnesota, Nebraska and 
North and South Dakota. Surface Com- 
bustion Corporation will market its gas- 
fired equipment through its own sales or- 
ganization in the areas in the above states 
which are not covered by the new arrange- 
ment. 

The Green organization consists of a 
group of competent Heating Engineers, 
who are located at convenient points in 
the territory. 


—— -%—___-— 


Ed. P. Bailey Jr. Now Associated 
with National Radiator Corp. 
Announcement has just been made by 


John H. Waters, president of the Na- 
tional Radiator Corporation, of Johns- 





E. P. Bailey, Jr. 


town, Pa. that Edward P. Bailey, Jr., 
of Cleveland, consultant in the gas heat- 
ing field and former president of the 
Bryant Heater and Manufacturing Com- 
pany, has become identifted with the Cor- 
poration, as general manager of the 
newly established Gas Heating Division. 

In the capacity of consultant, Mr. Bai- 
ley has been engaged since last October 
in the organization of this division, and 
has been assisting in the development 
work on a new line of gas heating equip- 
ment. 

Mr. Bailey has been identified with 
the gas industry since 1912. He is a 
member of the American Gas Association, 
and the American Society of Heating and 
Ventilating Engineers. After graduating 
from the Sheffield Scientific School at 
Yale University, he entered the employ 
of the Peoples Gas Light and Coke Com- 
pany of Chicago. In 1919 he became as- 
sistant to the manager of the Chicago 
branch of the Bryant Company, and in 
1921 went to Cleveland as sales man- 
ager. In February, 1922, he was elected 
president of the company. 
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New Pumping Station to Boost 
Oil Delivery 


A diesel-engine-powered pumping sta- 
tion is being erected by the Illinois Pipe 
Line Company near Brookville, Indiana, 
to increase the capacity of an existing 
line. 

The 8-inch oil iine—which runs 120 
miles from the pumping station at El- 
wood, Indiana, to the Standard Oil Com- 
pany of Ohio’s refinery at Latonia, Ken- 
tucky—makes a present delivery of 8000 
barrels per day. 

A pair of 4-cylinder 130-horsepower 
diesel engines, recently shipped from the 
Cooper-Bessemer plant at Grove City, Pa., 
will direct-drive triplex vertical pumps 
through reduction gears. The new loca- 
tion is in southeastern Indiana, near the 
Ohio border. 


——— 
Change of Address Announced 


The Bristol Company, Waterbury, 
Conn., announced the removal of their 
Pittsburgh office May Ist to Kopper’s 
Building, 436 Seventh Ave., Pittsburgh, 
Pa. The offices were formerly located 
in the Frick Building. 


————_--__—__ 


New Contracts Received by the 
Western Gas Construction 
Company 


Three (3) Western Gas Mechanical 
Automatic Controls for the generator 
house of the Kings County Lighting Com- 
pany, Brooklyn, N. Y. 

Three (3) 7’ wide x 12’ long x 
26’ 6” high rectangular condensers, two 
for the East Station and one for the 
West Station, of the Washington Gas 
Light Company, Washington, D. C. 

Repairs to a one million cu. ft. three 
lift gas holders at the plant of the Win- 
nipeg Electric Company, Winnipeg, Man- 
itoba, Canada. 


——_ -—__ 


New Bulletin Issued by 
E. J. Lavino 


E. J. Lavino and Company, Philadel- 
phia, Pa., have just issued a 6 page folder 
describing the properties of Kromepatch 
cement. It is stated that it is adaptable 
for laying refractory brick in all types 
of industrial furnaces, and the booklet 
contains illustrations of furnaces where 
Kromepatch was used. A copy of the 
booklet can be obtained on request. 


SIE: Cane 


New Bulletin on Centrifugal 
Pumps 


The Hayton Pump & Blower Division 
of International-Stacey Corporatiori, Con- 
nersville, Indiana, has just issued a new 
bulletin No. 160-B10 on centrifugal 
pumps, featuring the open impeller type 
multistage pump, 








June, 1931—American Gas Journal : 95 


Sell 


Basements 



























ots you going to cash in on the increasing de- 
mand for new heating convenience, comfort and 
economy ? 


Now is the time to do it—with Barber Conversion 
Gas Burners, the utmost in automatic heating efh- 
ciency—AT A PRICE THAT EVERY HOME 
CAN AFFORD. 


Made for any steam or hot water heating instal- 
lation. Simply send us the Name of the boiler man- 
ufacturer, the Trade Name and the Number and 
we'll send you a TAILOR-MADE GAS HEAT- 
ING JOB FOR THAT BOILER. 


For warm air furnaces, too! Every home with a 
central heating plant is a prospect—a ready pros- 
pect for the convenience of BARBER gas heat. 
Low in first cost, low in operating cost, highest in 
efficiency and economy. 

HOME OWNERS ARE DEMANDING THE 
CONVENIENCES OF AUTOMATIC HEAT 
AND GAS IS THE LEAST BOTHERSOME. 


It makes new rooms out of the basements that are 
now nothing more than filth accumulators. 
Thousands of Barber Conversion Gas Burners are 
now in operation—have been for more than a 
dozen years. 

Why not get our complete details today. JOIN IN 
THE PROFITS AND GOOD 
WILL THAT BARBER _— 
BURNERS WILL MAKE hes 


POSSIBLE FOR YOU! =< 
Write Today! Sana MS 


THE BARBER GAS si 
BURNER COMPANY a Rete ag gn : 


3702-04 SUPERIOR AVE. BURNER Ss a 


CLEVELAND + OHIO 
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PARTLOW 


SAFETY GAS VALVE and PILOT 






































PARTLOW UNIVERSAL 
SAFETY GAS VALVE AND PILOT 
—OOL. DO 





New “Fool-proof” 


Safety Pilot 


They said it couldn’t be done . . . but 
by means of a temperature control within 
a Safety Pilot we're making all gas- 
burning appliances absolutely safe. 


The principle of operation is based 
on the expansion of mercury in a ther- 
mostat bulb which is heated by the 
pilot burner. 

The gas valve shuts off the gas sup- 
ply to both the pilot and the main 
burner in event the pilot light becomes 
extinguished or the gas supply is inter- 
rupted. _ 

The gas valve holds in an open posi- 
tion, temporarily, that the burner may 
be lit without waiting for thermostat 
to heat up. Thermal content of gas, 
gaS pressure or draughts affect the 
valve in no way. 


Send for illustrated folder ‘‘A’’ 


THE PARTLOW CORPORATION 
New Hartford, N. Y. 


PARTLOW 


TEMPERATURE CONTROLS 
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Published by manufucturers of Gas Equipment and Ap- 
pliances for you. Order by number, using coupon on 








PLANT EQUIPMENT 
A. B. C. SELF CLINKERING GENERATOR 
dae Western Gas Con- 
struction Co. 88 
ADVANTAGES OF WELDED CONSTRUC- 
TION 
gece Gas Construction 
0. 
“AMERICAN” GAS AND METER TEST- 
ING APPARATUS 
American Meter Co. 320 
AUTOMATIC GOVERNORS 
Connelly Iron Sponge & 
Governor Co. 289 
BALANCE GOVERNORS 
Connelly Iron Sponge & 
Governor Co. 290 
BACK PRESSURE VALVES 
Connelly Iron Sponge & 
Governor Co. 295 
BECKER TYPE COMBUSTION COKE a 
GAS OVENS 
rnd Koppers Construction 
0. 


BECKER TYPE BY-PRODUCT COKE AND 
GAS PLANTS 
The Koppers Construction 
Co. 477 


8. H. CO. THICKENER 

The Bartlett Hayward Co. 56 
B. H. CO. VERTICAL SCRUBBER 

The Bartlett Hayward Co. 57 
BLAST GATE 

estern Gas Construction 

Co. 
BOILER FEED PUMPS 

P. M. Lattner Mfg. Co. 478 
“BULLETS —HOLDERS 

Stacey Bros. Gas Con- 

struction Co. 516 
BUTTERFLY VALVES 
Western Gas Construction és 


Co. 
BUTANE PLANT EQUIPMENT 
Philfuels Co. 510 
CALORIMETRY 
American Meter Co. 321 


CALOROPTIC, THE 
Connelly Iron Sponge & 
Governor Co. 51 

CHEMICAL ANALYSIS OF GAS PURIFY- 

ING MATERIALS 
E. J. Lavino & Co. 455 
CHEMISTRY AND PHYSICS OF THE 
COMBUSTION OF GASEOUS FUELS 
E. J. Lavino & Co. 456 

COAL PRODUCTS TREE 

a Koppers Construction 
0. 

COKE FIRED GAS PRODUCER OPERATION 

a Koppers Construction 
0. 

CONNELLY COMBINATION VALVE 
Connelly Iron Sponge & 
Governor Co. 6 

CONTINUOUS VERTICAL 

TION OVENS 
The Koppers Construction 
Companv 
C@NTROL MECHANICAL APPARATUS 
Seaages Gas Construction 
0. 
COOPER-BESSEMER NEW 
COMPRESSOR UNIT 
Cooper-Bessemer Co. 517 
COOPER-BESSEMER VERTICAL GAS 
ENGINES 


COMBINA- 


TYPE 


Cooper-Bessemer Co. 518 
COOPER-BESSEMER GAS AND OIL 

ENGINES 

Cooper-Bessemer Co. 519 
COOPER COMPRESSOR UNIT 

Cooper Bessemer Co. 520 
CORRUGATED TRANSITE 

Johns-Manville 601 


COUNTER BALANCE MANHOLES 
Connelly Iron Sponge & 
Governor Ca. 

DECOMPOSITION METERS 
Western Gas Construction 


0 582 © 


DE FLOREZ REMOTE MANUAL CONTROL 
SYSTEM 

Brown Instrument Co. 452 

DEHYDRATION OF MANUFACTURED 


GAS 
Western Gas Construction 
0. 
aoe Koppers Construction 
0. 


DISTRICT L. C. GOVERNORS 
Connelly Iron Sponge & 
Governor Ce. 293 
DR. OTT-LUX-GAS TESTER 
The Alpha Lux Co., Tac. 23 


DUPLEX VALVES 

Andale Co. 45 
FAST'S FIEXIFLE COUPLING 

The Bartlett Hayward Co 54 
FOGGERS OIL 

a Gas Construction 

0. 

FORGED STEEL GATE VALVES 

Darling Valve & Mfg. Co 20 
FULTON DEAD WEIGHT SAFETY VALVES 

Chaplin-Fulton Mfg. Co. 480 
FULTON LEVER SAFETY VALVES 

Chaplin-Fulton Mfg. Co. 479 
GAS COMDENSERS 


Isbell Porter Co. 140 
GAS COOLER 
Andale Co 46 


GAS DISTRIBUTION 
The U. G. I. Contracting 
Co. 76 
GAS ENGINE DRIVEN COMPRESSOR 
UNITS 
Cooper-Bessemer Corpn. 503 
GAS FILTERS 
American Meter Ce. 322 
GAS PURIFICATION PROCESS 
Western Gas Construction 
0. 
GAS HOLDERS—HIGH AND LOW PRES- 
SURE 


Stacey Mfg. Co. 579 
GAS MEASUREMENT 
American Meter Co. 323 


GATE VALVES 
on Gas Construction 
0. 
HAND COLORIMETER 
The Alpha Lux Co. Inc. 22 
HIGH EFFICIENCY GAS CONDENSERS 
Isbell Porter Co. 13 
HIGH PRESSURE TOWER 
_ Gas Construction 
0. 
HOWARD CHARGER 
The Western Gas Con- 
struction Co. 
HIGH TEST WELDING ROD 
Union Carbide & Carbon 
Coron. 255 
HIGH PRESSURE GAS HOLDERS 
Western Gas Construction 
Co. 590 
JET PHOTOMETERS 
Connelly liun Sponge & 
Governor Cu. 298 
JOHNS-MANVILL SERVICE TO 
THE POWER PLANT 


Johns-Manville 602 
KEEPING UP Wii INDUSTRY 
Cruse Kemper Co. 457 


KENNEDY AUTOMATIC CONTROL 
The Bartlett Hayward Co. 55 
KOPPERS COMPANY'S COAL GAS 
PLANTS, THE 
a Koppers Construction 
0. 


240 

LABORATORY APPARATUS 
American Meter Ce. 324 
Superior Meter Co. 521 


LIQUID PURIFICATION 
he Western Gas Con- 

struction Co. 
LUX RECORDING GAUGE 

The Alpha Lux Co., Inc. 21 
MACKENZIE EXHAUSTERS 

Isbell Porter Co. 141 
MANUAL OF DRY BOX PURIFICATION 

E. J. Lavino and Co. 276 
MERCURY SEAL GOVERNORS 

Connelly Iron Sponge & 

Governor Co. 2 
METERS, GAS 


American Meter Co. 326 
Zs Superior Meter Co. 522 
METRIC” IRONCASE METERS 
American Meter Co. 325 
MITCHFILL ELECTRIC VIBRATING 
SCREENS 
C. W. Hunt Co., Inc. 229 


NAPHTHALENE ABSORPTION PLANTS 
The Western Gas Con- 
struction Co. a¢ 

NEW APPARATUS FOR THE REMOVAL 

OF NAPHTHALENE AND GUM FORM. 
ING CONSTITUENTS FROM GAS 
The Koppers Construction 
Co. 242 
NEW AND IMPROVED COOPER GAS 
ENGINE COMPRESSOR 
Cooper Bessemer Corpn. 523 

NEW METHODS OF GAS PURIFICATION 

ng Koppers Construction 
) 


i 241 
OBSERVATIONS ON LUX-MATERIAL 
The Albha Lux Ce.. Imc. 24 


(Continued on page 98) 
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ESPECIALLY DESIGNED 


HI-SPEED 









TRAILER 





All Mohawk Hi-Speed Tool Trailers have been designed in 


every detail with the aid of practical suggestions from men 


on the “firing line.” 


Compartments, trays and fastenings are built to hold every 


tool and supplies. 


Made in 6, 7 and 8 foot lengths. 
features made to your specifications. 


=jicke}] i= 


en Li Let A te AL 


1 


BODY FOR TWENTY- 
FOUR-INCH LOW 
PRESSURE REGU- 
LATOR. 


2 


A TEN-INCH DIF- 
FERENTIAL REGU- 
LATOR. 


i) 


A THREE-FOURTHS 
INCH HIGH PRES- 
SURE REGULATOR. 


4 


TWENTY - FOUR- 
INCH DIFFERENTIAL 
REGULATOR FOR 
MIXING GASES, 


REATER dependability and accuracy has 
been the Chaplin-Fulton goal for over forty 
years of experience in controlling gas pressure. 
Being today’s standard is the result of ceaseless 
effort to improve design, materials, and work- 


manship. 


Other sizes and special 





GAS COMPANIES PIPE LINE 


control. 





eCompare its melting capacity with other makes. 


MOHAWK ASPHALT HEATER CO., Schenectady, N. Y. 


~) 


- “apy Coens, 


—la oye; oy 


During this time there have been developed 
many varying types of regulators—enough to 
meet every major requirement of gas control. 
Chaplin-Fulton therefore represents a most com- 
plete and a highly dependable line of products. 
Catalogues are available which describe each 
Regulator. 





The Hotstuf Asphalt Heater has the exclusive patented 
Elevated Melting Chamber Feature, and will deliver hot 
bitumen in fifteen minutes after lighting the torch, and 
will continue delivering it at a rate as high as 8,000 pounds 
in eight hours if you so desire it, with perfect temperature 





JOBS 






Model “*T”’ 












LITTLE ONES 


Ol ee 9) ed a 2) 1 


5 


ONE-INCH HOUSE 
REGULATOR 


6 


ONE AND ONE-HALF 
INCH HOUSE REGU 
LATOR. 


7 


BOOY OF ATWENTY 
INCH WEIGHTED IL 
LUMINATING REGU- 
LATOR. 


ts) 


A SIXTEEN-INCH 
HIGH PRESSURE 
REGULATOR. 


8 


The Chaplin-Fulton Mfg. Company 


ORGANIZED 1884 — OLDEST BUILDERS OF 

GAS REGULATORS IN THE COUNTRY. BUILT 

iN ALL SIZES, FROM 1 INCH TO 24 INCHES; 

FOR ALL SERVICES, 1 OZ. UP TO 2,000 LBS. 
PRESSURE TO SQUARE INCH 

28-40 Penn Avenue, Pittsburgh, Pa. 























Four Months Remain 
in which to save 
on “Summer Steam’’ 











tell 


Your Customers about 


KANE Savings! 


—So large are the savings to be effected by 
using an independent gas-fired boiler for “Sum- 
mer Process Steam” that you may render a 
definite service to your industrial gas con- 
sumers by pointing out that four months re- 
main in which to save money with a KANE... 


By shutting down a large coal-fired heating 
boiler and installing an automatic KANE Gas 
Boiler, one process steam user recently made 
a clear saving of 77.8% return on the initial 
investment during an 85-day summer season. 
Similar savings can be made by your gas users 
if they are told of the possibility. 


Your industrial men can tell them about it— 
also that KANE boilers are automatic, fool- 
proof, and economical of fuel, labor, space and 
time! ‘ 


Send For Bulletins! 


MEARS-KANE-OFELDT 


1903-1915 EAST HAGERT ST. PHILADELPHIA 
Chicago : : New York : : St. Louis 
325 W. Huron St. 9 Park Place 2010 Locust Blvd. 
Boston : : Birmingham : : Buffalo : 


100 Arlington St. Am. Trust Bldg. Walbridge Bldg. 
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ORIFICE METERS 


American Meter Co. 327 
PIPE—TONCAN IRON 
Republic Steel Corp. 454 


PRESSURE GAUGES 
Connelly lron Sponge & 


Governor Co. 6 
American Meter Co. 378 
Superior Meter Co. 525 


PURIFICATION OF 
FUEL GAS, THE 
a Koppers Construction 
0. 


OPEN HEARIN 


239 
PURIFICATION OF NATURAL Gas & 
REFINERY GASES FROM HYDROGEN 
SULPHIDE 
Western Gas Construction 


0. 584 

RELIANCE SERVICE R®GULATORS 

Isbell Porter Co. 139 
ROADLESS BARROWS 

Isbell Porter Co. 135 
ROTARY SELF-CLEANING STRAINER 

Andale Co. 47 
SERVICE CLEANERS 

American Meter Ce. 529 

Superior Meter Co. 521 


SERVICE GOVERNORS 
Connelly Iron Sponge & 
Governor Co. 92 
SERVICE D. C. GOVERNORS 
Connelly Iron Sponge & 
Governor Co. 294 
SHAVING SCRUBBERS 
Tshell Parter Co 12° 
SMOOT CONTROL OF COMBUSTION AS 
APPLIED TO TRAVELING GRAIL 
STOKERS 
Smoot Engineering Corbn. 69° 
SMOOT CONTROL AS APPLIED To 
UNDERFEED STOKERS 
Smoot Engineering Corpn. 67 
SMOOT CONTROL AS APPLIED To 
WATER GAS SETS 
Smoot Engineering Corpn. 68 
SMOOT STEAM ACCUMULATOR AND 
CONTROL SYSTEM 
Smoot Engineering Corpn. 66 
SPECIFICATIONS ON HIGH AND LOW 
PRESSURE HOLDERS 
The Stacey Bros. Ges. 
Consirn. Co. 7e 
“STACEY BULLET” 
The Stacey Bros. Gas 
Constrn. Co. 73 
STANDARD HOLDERS FOR LOW PRES- 
SURE STORAGE 
Western Gas Construction 
Co. 580 
STREET DEPARTMENT TOOLS 
Connelly Iron Sponge & 
Governor Co. 297 
STREET MAIN GOVERNORS 
Isbell Porter Co. 134 
THROTTLE GOVERNORS & COMPEN- 
SATORS 
Isbell Porter Co. 142 
U. G. I. BARRING DOWN MACHINE, 
H 


THE 
The U. G. I. Contracting 
Co. 


a 
OVENS 
rhe U. G. I. Contracting 

0. 
U. G. I. MECHANICAL GENERATOR 
AND CHARGER, THE 
The U. G. I. Contracting 
Co. 
v. G. I. MODEL 
CONTROL. THE 
ng U. G. I. Contracting 
0. 


77 
INTERMITTENT CHAMBER 


“3” AUTOMATIC 


78 
VALVES 
The Western Gas Con- 
struction Co. 86 
VALVES & SPECIALS 
Tshell Porter Co. 144 
VALVES 


Darling Valve & Mfg. Co. 35 
VERTICAL GAS ENGINES 
Cooper-Bessemer Corpn. 504 
WATER GAS 
The Western Gas Ceon- 
struction Co. ke 
WATERLESS GAS HOLDERS 
The Bartlett Haynard Co. 58 
WEST GAS 
West Gas Improvement Co. 175 
rOSITIYE PRESSURE BLOWERS 
The Connersville Blower 
0. 
PUMPS FOR GAS PLANTS 
Geo. D. Roper Corpn. 481 
ROOTS ACME GAS PUMPS 
St Se Ae Se ee 
Roots Co. 212 
ROOTS ACME GAS PUMP INSTRUC- 
TIONS AND PARTS LIST 
H. & M. 


T ‘ 
Roots Co. 


211 0. 
(Continued on page 100) 


ROOTS GAS PUMP INSTRUCTIONS AND 
PARTS LISTS - 
thee % H& FP. M. 


Roots Co. 213 
ROOTS POSITIVE DISPLACEMENT 
METER 
thee @. 2H. @ F&. M. 
Roots Co. 209 


ROTARY DISPLACEMENT METERS 
The Connersville Biower 
Co. 39 
ROOTS ROLLER BEARING GAS PUMPS 
Pv. H. & Fb. OM. Rovts 
Mfg. Co. 423 
ROLLER BEARING BLOWERs, 
STANDARD DUTY, HEAVY DUTY 
P. H. & F. M. Roots Co. 453 
STANDARD DUTY GAS PUMP CON- 
STRUCTION 
The P. H. & F. Mz. 
Roots Co. 216 
STANDARD HOLDERS FOR LOW PRES- 
SURE STORAGE 
Stacey Mfg. Co. 424 
HIGH PRESSURE GAS HOLDERS 
Stacey Mfg. Co. 


INSTRUMENTS 
BRISTOL'S AIR OPERATED CONTRO 
LERS 
The Bristol Co. 12% 
BkISTOL’S AUTOMATIC ELECTRIC 
CONTROL VALVES 
The Bristol Co. 126 
BROWN AUTOMATIC TEMPERATUR®S 


CONTROL CATALOG 
The Brown Instrument Co. 166 
BROWN ELECTRIC FLOW METER 
CATALOG 
The Brown Instrument Co. 170 
BROWN REMOTE TYPE INSTRUMENTS 
Brown Instrument Co. 427 
BRISTOL AUTOMATIC TEMPERATURE 
CONTROL CATALOG ON GAS FIRED 
BAKING OVENS 
Bristol Co. 498 
BRISTOL'S LONG DISTANCE TRANS- 
MITTING GAUGES 


The Bristol Ce. 129 
BRISTOL'S PYROMETERS 
The Bristol Co. 136 


BROWN PYROMETER CATALOG 
The Brown Instrument 
Co. 171 
BRISTOLS PYROMETER CONTROLLERS 
The Bristol Co. 1 
BRISTOLS RECORDING BAROMETERS 
The Bristol Ce, 
BRISTOL’S RECORDING LIQUID LEVEL 
GAUGES 


The Bristol Ce. 128 
BRISTOL'S RECORDING MILLIVOLT- 
METERS FOR ELECTROLYSIS 
SURVEYS 
The Bristol Co. 12° 
BRISTOL'S RECORDING PRESSURE & 
VACUUM GAUGES 
The Bristol Ce. 132 
BRISTOL RECORDING PSYCHROMETERS 
Bristol Ce. 308 
BRISTOL'S TEMPERATURE CONTROL- 
LERS 
The Bristol Co. 124 
BRISTOL'S RECORDING THERMO- 
METERS 
The Bristol Company 132 
THE ERA OF AUTOMATIC CONTROL 
Brown Instrument Co. 502 


‘GOOD FURNACES—GOOD MEN—YET 
WE’RE SUNK ON OUR HEAT TREAT- 
ING costs” 

Brown Instrument Co. 5506 

MEETING YOUR IDEAS ON THE FLOW 
PROBLEM 

The Brown Instrument Co. 164 

PARTLOW TEMPERATURE CONTROLS 

Partlow Corpn. 482 
PRESSURE GAUGE CATALOG 

The Brown Instrument Co. 16° 
RECORDING DEMAND FOR GAS METERS 

American Meter Co. 330 
RECORDING THERMOMETERS CATALUL 

The Brown Instrument Co. 168 
RESISTANCE THERMOMETERS CATALOO 

The. Brown Instrument Co. 16° 
TYCOS INSTRUMENTS FOR GAS PLANTS 

Taylor Instrument Com- 


panies 542 
REGULATORS 
AUTOMATIC GAS BURNING EQUIPMENT 
Partlow Corpn. 470 


AUTOMATIC TEMPERATURE CONTROLS 
Partlow Corpn. 471 
AUTOMATIC TEMPERATURE INDICAT- 
ING CONTACTOR 
Partlow Corpn. 472 
AUTOMATIC TRUCK-CLOSING ANTI- 
VACUUM VALVE 
Reynolds Gas Regulator am 
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Steam Curtain Double Gate 


WASTE HEAT BOILER 
INLET VALVE 








This valve allows the boiler to be used with one or two 
sets operating at one time. 


When closed valve is automatically filled with steam at 
slightly higher pressure than the gas at the outside of the 


discs, preventing leakage through the valve and also 
cooling same. 


No stack valve necessary at outlet or boiler. 


This valve covered by U.S. Patent No. 1,683,372 





























THE GAS MACHINERY Co. 


Cleveland, Ohio 











BAROMETERS 


PHILADELPHIA, THE WORKSHOP OF THE WORLD 
has 14,000 Manufacturing Establishments of which 
many have World-Wide Reputations. 


“PRINCO” STANDARD FORTIN 


MERCURIAL BAROMETERS 
are in World-Wide use because they, 
too, have a “World-Wide Reputation” 
THEY ARE GOOD BAROMETERS 
THEY ARE REASONABLE IN PRICE 
For more than a decade they have been made in such manner that they can 


be shipped safely and successfully wherever there is a common carrier. This 
has been recognized as an achievement in Barometry. 


PRECISION THERMOMETER & INSTRUMENT COMPANY 





1439 BRANDYWINE STREET - - - - - PHILADELPHIA. PA. 








See 


STAT-AMATIC 


has a 
THERMOSTAT 
shifted by a 
MOTOR-WOUND CLOCK! 


Stat-Amatic AUTOMATICALLY shifts 
from “‘day”’ to ‘“‘night’’ temperature and 
vice versa. It also provides lower 
“Night” temperature hold-over for week 
end or holiday. The motor-wound clock 
does away with the necessity of winding. 
When Stat-Amatic is once installed it 
can be forgotten. This in brief explains 
the sweep to Stat-Amatic in relation to 
Gas Fired Furnaces. Stat-Amatic re- 
moves the bothersome and costly service 
calls so common to many types of regu- 
lators. 


Now you can say “This Gas Furnace is 
AUTOMATICALLY Controlled.” 


NIGHT DAY 
SETTING SETTING 
eS 2 See a 








Stat-Amatic Dual Control Thermostat 
“Day” and “Night” setting. 


o———- = 


Stat-Amatic is playing an important part in stimu- 

lating interest in, and creating sales for Gas Furnaces 

for homes by providing Complete Automatic control. 
“There is a Stat-Amatic Man near you.” 


‘= SEND THIS TODAY— 


Stat-Amatic Instrument G Appliance Company 
Hartford, Conn. Gj. 2 


We want more information about Stat-Amatic for Gas 
Furnaces. 


. 2 eee Sk 2 2.6% 2 2 06) ome o> 4 Deitel Ges Bn Ee ste @ ieee 6 oS chs « wis ¢ or 6.6 


address 
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BARBER SUPERIOR GAS PRESSURE 
REGULATORS 
The Barber Gas Burner 
Co. 604 
BOTTLED GAS AN ALLY UF THE Gas 
INDUSTRY 
Sprague Meter Co. 306 
FULTON GAS FUEL BOILER GOVERNOR 
The Chaplin Fulton Mfg. 
Co. 248 


FULTON GAS REGULATOR CATALOGUE 
The Chaplin Fulton Mfg. 
Co. 247 
HIGH PRESSURE LINE’ REGULATORS 
AND HIGH PRESSURE RELIEF 
VALVES 
Reynolds Gas Regulator 
Co. 27 


HIGH PRESSURE SERVICE REGULATORS 
Reynolds Gas Regulater 
Co. 27 
LINOTYPE AND MONOTYPE TEMPERA- 
TURE CONTROL 
Partlow Corpn. 473 
LITTLE GIANT HOUSE REGULATOR 
Reynolds Gas Regulator 
Co 283 


LOW PRESSURE SERVICE REGULATORS 
Reynolds Gas Regulator 
Co. 281 

METAL MELTING POT TEMPERATURE 

CONTROL CIRCULAR 


Partlow Corpn. 474 
METER HANGER CATALOG 
Mueller Co. 2 


PERFORMANCE IS PROOP 
Groble Gas Regulator Co. 175 
POCKET HAND BOOK—DIRECTIONS 
FOR SETTING AND OPERATING 
FULTON GAS REGULATORS 
The Chaplin Fulton Mfg. 
r) 


ie 249 
REGULATOR CATALOG 
Mueller Co. 3 
REGULATOR CATALOG 
Reynolds Gas Regulator 
Co. 
REGULATORS FOR HIGH & MEDIUM 
PRESSURES 
Sprague Meter Co. 225 
RELIANCE BALANCE VALVE DISTRICT 
REGULATOR 


Isbell Porter Co. 135 
SINGLE DISTRICT & DOUBLE DISTRICT 

REGULATORS 

Isbell Porter Co. 136 


Reynolds Gas Regulator 
Co. 280 
SAFETY GAS VALVE \AND PILOT WITH 
LOW WATER SHUT OFF 
Partlow Corpn. 475 
SINGLE- DOUBLE- AND QUADRUPLET 
SAFETY GAS VALVE AND PILOT 
Partlow Corpn. 476 
FULTON HOUSE REGULATOR 
FULTON SPRING REGULATOR 
FULTON VACUUM RELIEF VALVES 
FULTON DIFFERENTIAL RELIEF VALVES 
FULTON DIFFERENTIAL REGULATORS 
FULTON DIFFERENTIAL GAS RELIEF 
VALVES 
FULTON BLOWGAS REGULATORS 
FULTON LEVER SAFETY VALVES 
FULTON DUPLEX VACUUM OR BACK 
PRESSURE REGULATOR 
FULTON BACK PRESSURE REGULATORS 
FULTON THROTTLING REGULATORS 
FULTON COMPRESSOR REGULATORS 
FULTON HIGH PRESSURE REGULATORS 
FULTON LOW PRESSURE REGULATORS 
FULTON CUTOUT LATCH REGULATOR 
FULTON DEAD WEIGHT REGULATOR 
FULTON DUPLEX SENSITIVE GAS GOV- 
ERNOR 
noe Chaplin Fulton Mfg. 
0. 


611 
REFRACTORIES 
CEMENTING JAMP JOINTS 
Quigley Company 159 


CHOOSING A HIGH TEMPERATURE 
CEMENT 
HIGH TEMPERATWRE CEMENT IN THR 


GAS PLANT 

Quigley Company 158 
HOT PATCHING RETORTS 

Quigley Company 160 
HYTEMPITE IN THE GAS PLANT 

Quigley Company 163 
HYTEMPITE IN THE POWER PLANT 

Quialey Company 408 


PROTECT YOUR PLANT & EQUIPMENT 
—A PROTECTIVE COATING 
Quigley Company . 161 
PROPERTIES AND USES OF KROME- 
PATCH 
E. J. Lavino & Co. 458 


QUICK CARBURETOR REPAIRS MADE 
HYTEMPITE 


Quigley Company 157 
QUIGLEY REFRACTORY GUN, THE 
Quigley Company 162 


QUIGLEY ACID PROOF CEMENT 
Quigley Company 


PIPE 


AU10@ZNOUS WELDING OF NATIONAL 
PIPL 
National Tube Co. 411 
BELL & SPIGOT REPAIR CLAMPS 
S. R. Dresser Mfg. Co. 612 
CAST {RON PIPE 
‘Imted States Cast Iron 
Pipe & Foundry Co. 149 
CALT IRON PIPE & FITTINGS. 
McWane Cast Iron Pipe 
Co. 203 
COUPLINGS AND SPECIALTIZES FOR 
NATURAL GAS 
S. R. Dresser Mfg. Co. 43 
COUPLINGS FOR MANUFACTURED GA! 
MAINS 
S. R. Dresser Mfa. Co. 42 
COUPLINGS FOR PLAIN END PIPE 
S. R. Dresser Mfg. Co. 613 
FOR EVERY JOINT ON THE LINe 
Victaulic Co. of Amer. 13 
WESTLING VALVE 
Bartlett Hayward Co. 275 
WOODALL-DUCKHAM VERTICAL RE- 
TORTS 
Isbell Porter Co. 143 
PIPE CATALOG, GENERAL ; 
McWane Cast Iron Pipe 
Co. 483 
SMALL PIPE CATALOG J 
McWane Cast Iron Pipe 
Co. 484 
HANDBOOK OF CAST IRON PIPE (DIS- 
TRIBUTED TO GAS OFFICIALS AND 
ENGINEERS ONLY) 
Cast Iron Pipe Research 
Assn. 
HANDBOOK OF CAST IRON PIPE FOR 
GAS SERVICE 
United States Cast Iron 
Pipe & Foundry Ce. 148 
HANDBOOK OF DE LAVAUD CENTRIP- 
UGALLY CAST IRON PIPE 
United States Cast Iron 
Pepe and Foundev Co. 144 
SAFEGUARDING YOUR PIPE LINE IN- 
VESTMENT 


Johns-MANVILLE 605 
SEMET SOLVAY PIPING AND VALVES 
Semet Solvay Engineering 

Corpn. 614 
BLOWERS 


CONNERSVILLE GAS EXHAUSTERS, 
BOOSTERS AND METERS 
The Connersville Blower 
a 


Lo. 
CONNERSVILLE POSITIVE PRESSURE 
BLOWER 
The Connersville Blower 
Co 232 


CONNERSVILLE CYCLOIDAL PUMPS 
The Connersville Blower 


Co. 333 
COVERS INDUSTRY LIKE A BLANKET 
he P. H. & 4 : 

Roots Co. 218 


PIPE (Coatinasc. Coudlinas, Joints 
Welding Equipment) 
JOINTS ON DE LAVAUD CAST IRON 
virk FOR GAS SERVICE 
United States Cast Iron 
Pipe and Foundry Co. 147 
“POR EVERY JOINT ON THE LINE” 
Victaulic Co. 499 
PIPE COUPLINGS 
Victaulic Co. of Amer. 14 
STEEL PIPE COUPLINGS 
S. R. Dresser Mfg. Co. 43 
STREET DEPARTMENT SUPPLIES 
sately Gas Main Stopper A 
0. 


HIGH TEST WELDING ROD 
The Linde Air Products 
Co. 
JOINT SEALING COMPOUND 
Quigley Company, Inc. 485 
LONG PIPE LINES WITH OXWELDED 


JOINTS 
hee Linde Air Products 
0. 


a! 
OXWELD 
The Linde Air Products 
Co. 8 
@XY-ACETYLENE TIPS 
The Linde Air Products 


Co. 86 


(Continued on page 102) 





June, 1931—American Gas Journal 





101 





Bakers Make Good Gas 
Customers With This 
McDonald Made Meek 

Reel 


Oven 





The bakers in 
your community all 
should be using gas 
as fuel. If they are 
not, perhaps it is 
because their ovens are not modern—not equipped to 
burn gas efficiently and economically. Every baker, 
once acquainted with the fuel economy of McDonald 
Made Meek Reel ovens is a live prospect for you. 
Write us for complete information on this modern 
baker’s oven. 


THE BRUCE McDONALD CO. 


2015 WASHINGTON STREET 
KANSAS CITY, MO. 




















Gas Plants Operating 
Vertical, Horizontal, 
or Inclined Retorts, 

as well as Coke Ovens 


use the 


QUIGLEY 
REFRACTORY GUN 


for maintenance. 


The QUIGLEY GUN shoots 
a plastic, refractory mixture 
directly to any desired place, 
even when retorts or ovens 
are hot. 

It makes the material stick 
where  hand-troweled = or 
rammed-in applications might 


fail to hold. 


Send for our Quigley Gun Booklet 
RG 138. 





QUIGLEY COMPANYa«. 


INDUSTRIAL SPECIALTIES 
56 West 45th Street, New York 


Distributors with Stock and Service in every Industrial Center 














Byllesby Engineering 


and Management Corporation 


Wholly-owned subsidiary of 


Standard Gas and Electric Company 





231 South La Salle Street, Chicago 


New York Pittsburgh San Francisco 








| 
| 


ROBLTZ 
REGULATORS & GOVERNORS 


Complete line of Regulators for 


NATURAL 
MANUFACTURED 
BUTANE 
PROPANE 
; GASES 


HANDY INDICATOR for determining cor- 
rect orifice size of service regulators accord- 
ing to inlet pressure mailed upon request. 





GROBLE GAS REGULATOR COMPANY 
Office and Factory—Anderson, Indiana 























St. 


McClintic:Marshall 


GAS HOLDERS 
PRESSURE HOLDERS 
RIVETED 4»? 
ELECTRIC -WELDED PIPE 
STEEL PLATE 
CONSTRUCTION 


McClintic-Marshall Corporation 


Subsidiary of Bethlehem Steel Corporation 


General Offices: 
District Offices: 


Bethlehem, 


New York, Boston, Philadelphia, 


Pa. 


Baltimore, Char- 


lotte, N. C., Pittsburgh, Buffalo, Cleveland, Cincinnati, Detroit, Chicago, 


Export Distributor: 


City. 


Louis, San Francisco, Los Angeles. 
Bethlehem Steel Export Corporation, New York 











STOPPERS SINCE 1897 





K 








Goodman Stoppers 

Goodman Cylindrical 
Stoppers 

Gas Main Bags 

Canvas-covered Bags 

Inflating Bulbs 


Pumps 


Respirators 
Krupa-Hendry Test Cap 
Pressure Gauges,— 
portable and stationary 
Gas Sampling Bags 


STREET 
DEPARTMENT 
SUPPLIES 


Service Cleaners 
Service Testers 

Joint Runners 
Calking Tools 
Mittens and Gloves 
Rubber Boots 

Service Plugs, Rubber 
Gas Main Plugs 

Soft Wood Plugs 


Pipe Cleaning Brushes}, 


Soap Tape 
Air-Line Masks 


Packings 














Safety Gas Main Stopper Co. 


523 Atlantic Ave., Brooklyn, N. Y. 
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METERS 
APPARATUS BULLETINS 

American Meter Ce. 119 
CAST IRON GAS METERS 

Sprague Meter Ce. 284 


DISPLACEMENT AND ORIFICE MBEAS- 
EMCO STANDARD DOMESTIC AND CURB 
BOX METERS 
Pittsburgh Equitable Meter 416 
EMCO TIN METER 
Pittsburgh Equitable Meter 
Co. 268 


€MCO NO. 5 LARGE CAPACITY PRESSED 
STEEL GAS METER 
Pittsburgh Equitable Meter 
Co. 269 
EMCO DEMAND METER 
Pittsburgh Equitable Meter 
Co 266 
EMCO LARGE CAPACITY POSITIVE GAS 
METERS 
Pittsburgh Equitable Meter 
Co. 200 
MONEL WET TYPE METERS 
Superior Meter Cv. 223 
INSTRUCTIONS FOR CONNERSVILLE 
TANDEM METERS 
The Connersville Blower 
Co. 337 
INSTRUCTION FOR THE INSTALLATION 
AND OPERATION OF CONNERSVILLE 
ROTARY DISPLACEMENT METERS 
Connersville Blower Co. 341 
sNSTRUCTIONS FOR THE MAXIMUM 
DEMAND RECORDER 
The Connersville Blower 
Co. 336 
ASNSTRUCTIONS FOR THE USE OF THE 
P, U. T. T. RECORDING GAUGE 
The Connersville Blower 
0. 
IRONCLAD CAST IRON DRY GAS METER 
oe Equitable Meter 
0 


DREADNAUGHT TYPE METERS 
Sprague Meter Co.. 227 

GAS METERS AND APPARATUS 
Lambert Meter Co., Inc. 173 


American Meter Co. 338 
Superior Meter Co. 527 
INSTRUCTIONS FOR THE PROVING 
AND TESTING OF METERS 
American Meter Co. 126 
Superior Meter Co. 528 
LINDERMAN LARGE VOLUME GAS 
METERS 
American Meter Co. 339 
METER CATALOG 
American Meter Co. 121 
METERS AND DIAPHRAGMS 
Superior Meter Co. 224 
“METRIC” FLOW METERS 
American Meter Co. 343 
RECORDING DEMAND FLOWMETER 
Lambert Meter Co. 17: 


DEMAND GAS METERS 
Bulletin 13—S prague 
Meter Co. 305 


“‘WESTCOTT” ORIFICE METERS 
American Meter Ce. 344 
SPRAGE LINE OF LOW PRESSURE REG- 
ULATORS 


Sprague Meter Co. 488 
RECHROME AND OILED METER 
LEATHERS 
Besse Osborne & Odell 570 
MISCELLANEOUS 


CLEVELAND TRENCHERS 
Cleveland Trencher Co. 417 
ADJUSTABLE CYLINDER METER HANG- 
ERS 


Mueller Co. 489 
CLEANING COMPOUND ANNITE 
Quigley Co., Inc. 490 


BITUMEN HEATERS 
oe Asphalt Heater 
0. 
LEAD & COMPOUND MELTING 
FURNACES 
a Asphalt Heater 
0. 


572 
PIPE DIPPING TROUGHS 
Mohawk Asphalt Heater 
Co. 573 


OIL BURNING TORCHES 
Mohawk Asphalt Heater 
Co. 574 
COMBINATION a ASPHALT & 
SURFACE HEATE 
aang ‘Asphalt Heater 


KROMEPATCH IS USED IN ALL IN- 
DUSTRIES 
E. J. Lavino & Co. 615 
MOHAWK HI-SPEED TRADER TOOL 
CHART 
— Asphalt Heater 
0. 


MOHAWK HI-SPEED UTILITY TRAILERS, 
2 AND 4 WHEEL 
— Asphalt Heater 
0 


CORK DIPPING PANS 
a Asphalt Heater 
0 


STREET DEPARTMENT SUPPLIES 
Safety Gas Main Stopper 
Co 616 


GOODMAN CYLINDRICAL STOPPERS 
pares Gas Main Stopper 
0. 


GOODMAN GAS MAIN STOPPERS 
Sefety Gas Main Stopper 


618 
GAS a BAGS 
Safety Gas Main Stopper 
Co. 619 
SAFETY SERVICE PLUGS 
ted Gas Main Stopper . 
620 
PIPE yr BRUSHES 
Safety Gas Main Stopper 
Co. 620 
GARDNER-GOODMAN STOPPER 
Safety Gas Main Stopper 
Co. 621 


Gas Appliances 


{NDUSTRIAL EQUIPMENT 


aIR HEATER BULLETIN 
Surface Combustion Co. 505 
RIVET HEATERS 
Surface Combustion Co. 506 
POTATO CHIP FURNACES 
Surface Combustion Co. 507 
LAVA TIPS FOR INDUSTRIAL GAS 
BURNERS 
American Lava Corpn. 486 
LAVA GAS TIPS AND BURNERS FOR 
INDUSTRIAL HEATING 
American Lava Corpn. 582 
AUTOMATIC BOILER FEED SYSTEMS 
P. M. Lattner Mfg. Co. 287 
FURNACES, TORCHES, BURNERS FOR 
HEATING, SQLDERING, METAL- 
MELTING, HEAT TREATING 
Johnson Gas Appliance Co. 526 
GAS FIRED HGH PRESSURE BOILERS 
P. M. Lattner Mfg. Co. 286 
PROFITABLE BAKING 


Bruce McDenald Ce. 39 
fHE RED DEVIL OVEN 
Bruce McDonald Ce. 38 


LINOTYPE TEMPERATURE CONTROL 
Robertshaw Thermostat Co. 418 
LAVA FOR MECHANICAL AND ELFC- 
TRICAL PURPOSES 
American Lava Corpn. 487 
MANTLE RECUPERATORS 
Surface Combustion Co. 515 
NEW PROCESS OF NITRIDING 
Surface Combustion Co. 508 
MONOTYPE TEMPERATURE CONTROL 


(Continued on page 104) 


Robertshaw Thermostat Co. 419 
METAL MELTING POT TEMPERATURE 
CONTROLLER 
Robertshaw Thermestat Co. 426 
MOTION IN BAKING 
Bruce McDonald Co. 501 
JOHNSON DIRECT JET FURNACES 
AND APPLIANCES 
— Gas Appliance 
0. 
THERMOSTATIC HEAT CONTROL FOR 
COFFEE URNS AND STEAM TABLES 
Johnson Gas Appliance Co. 530 
JOHNSON INDUSTRIAL GAS AP- 
PLIANCES 
Johnson Gas Appliance Co. 531 


HOUSE HEATING 


ARCHITECT’S CATALOG 
American Gas Preducts 
Corpn. 

AUTOMATIC UNIFORM HEAT 
Roberts-Gordon Appliances 

Corpn. 551 

BOILER TRADE CATALOG 
American Gas Products 
Corpn. 

ROILER CONSUMER CATALOG 
American Gas Products 
Corpn. 244 

CONVERSION BURNERS FOR ALL FUR- 

NACES AND BOILERS 
Barber Gas Burner Co. 469 

FOR SECTIONAL BOILERS 
Robert-Gordon Appli- 
ance Corp. 
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HEATING 
BUNKER “C” OIL 


for carburetting gas requires high 
pressure and high temperature. 


ANDALE 
BOWED TUBE 
HEATERS 


remain tight and are easily cleaned. 
These are the requirements for con- 
tinuous satisfactory operation. 


ANDALE COMPANY 


1600 ARCH STREET 
PHILADELPHIA 


























LEADING 
GAS COMPANIES 
USE 
LAMBERT METERS 


eaters 
iaphragm 
All sizes Repairs = 
up to — 
umps 
3,400 ¢ ”~ ft. Calorimeters 
capacity Wet Meters 


Gauges 
Apparatus 





LAMBERT METER CO. 


BUSH TERM. BLDG. 4, BROOKLYN, N. Y. 














ROX 


a‘ 


gies Fi =aA 


27> 


A Result of Re- 
search 

Greater Activity 

Higher Capacity 

Longer Life 


Ready for 


delivery in 
Spring, 1931 


PURIFYING MATIENIALS 
COMIPANY INC. 


GTREFT ie. jaca CITY 


NE W 


ele nae) ae raed S Y 


















S TEMPERATURE a FACTOR 






IN YOUR PRODUCT? 


1 Gon CONTROL IT 
AUTOMATICALLY 





SHEETS: an 
ue HERMOSTAT 


Secure automatic temperature con- 
trol by using Chace Thermostatic 
Metal (Bi-Metal) known by reputa- 
tion for its high sensitivity, accuracy, 
uniformity and reliability. Obtain- 
able in sheets, strips or formed to 
meet your requirements. 1200 
degrees Fahrenheit without distor- 
tion. Used by many manufacturers 
of burners, heaters and automati- 
cally controlled safety devices. Con- 
sult our Engineering Department. 
Manufactured by 
W. M. CHACE VALVE CoO. 
1610 BEARD AVE. DETROIT, MICH. 
} 


cone 
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1HP. 2H.P. 3 H.P. 


Cedar Rapids, Iowa 





The New H. E. Flueless 
Industrial Gas Boiler 


Industrial Gas 
BOILERS 


Price Revision Downward 


Tubular Boilers 


is now ready in four sizes 


4H.P 


“No Tubes but Equal Efficiency” 


P. M. LATTNER MFG. 


Co. 








“CHILTON 





“The Standard Bituminous Gas Coal”’ 


can make it. 


yield. 





A trial will be convincing. 
Write today. 


for Coal and Water Gas making. 


This coal is as clean as modern tipple equipment 


Uniformly sized—Firm in structure—Low in sul- 


phur and ash—High in B. T. U. and By-Product 


Amherst-Logan County Coal Canpaeation 


Kanawha Valley Building, 
Charleston, W. Va. 


ra iil aS \es 
3 ey - 
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HOMESTEAD FIRES 
The Homestead Heater Co. 19 
HOUSE HEATING DATA BOOK 
Roberts-Gordon Appli- 
ance Corp. 
HOUSE HEATING CATALOG 
Surface Combustion Co. 509 
IDEAL GAS BOILER HANDBOOK 
American Gas Preducts 
Corpn. 243 
NEW JOHNSON CONVERSION BUR- 


NER 
Johnson Gas Appliance Co. 532 
SALES ALBUM 
Barber Gas Burner Co. 467 
SALES LITERATURE 
Barber Gas Burner Co. 468 
HOUSE HEATING FURNACES 
Geo. D. Rober Corpn aa. 
TRANSFORM BY GAS 
The Barber Gas Burner 
Co. 606 
SELL HEALTH AND COMFORT IN THB 
HOME 
Roberts Gordon Appliance 
Co. 4° 


SELLING THE HOME HEATING MARKET 
Roberts Gordon. Appliance 
Co. 607 
LET STAT-AMATIC REGULATE YOUR GAS 
FURNACE 
Stat-amatic Instrument & 
Appliance Co. 622 
STAT-AMATIC IN HOMES 
Stat-amatic Instrument & 
Appliance Co. 623 
THE DUAL THERMOSTAT 
Stat-amatic Instrument & 
Appliance Co. 624 
STAT-AMATIC MOTORIZED VALVES 
Stat-amatic Instrument & 


Appliance Co. 625 
RANGES 
THE CAREFREE HOSTESS 

American Steve Ce. 252 
SUNDAY DINNER 

American Steve Ceo. 251 
THE SECRET OF HAPPY HOMES 

American Stove Co. 256 
GAS RANGES 

American Stove Ce. 253 
ADVERTISING MANUAL 

George D. Roper Ce. 42 


MERCHANDISING GAS APPLIANCES TO 
THE HOUSEWIFE 


Geo. D. Roper Corpn. ee 
RANGE CATALOG 
eo. D. Roper Corpn. 51 


RANGE CATALOG 
New Process Stove Co. 260 
RANGE CATALOG 
Dangler Stove Co. 261 
RANGE CATALOG—ORIOLE GAS RANGES 
Standard Gas Equip- 
ment Corpn. 
Standard Gas Equip- 
ment Corpn. 
RANGE CATALOG—ACORN GAS RANGES 
Standard Gas Equip- 
ment Corpn. 
RANGE CATALOG—VULCAN HEAVY 
DUTY COOKING EQUIPMENT 
Standard Gas Equip- 


ment Corpn. 349 
ROPER GAS RANGES—APPLIANCES 
0. D. Roper Corpn. 288 
SALESMAN’S MANUAL 
Geo. D. Roper Corpn. 50 


RANGE CATALOG—SMOOTH TOP GAS 
RANGES 
SNAP ACTION THERMOSTAT FOR STOR- 
AGE WATER HEATERS & HOUSE- 
HEATING EQUIPMENT 
Robertshaw Thermostat Co. 400 





Company .........-. wihaane 





ee 
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THROTTLING TYPE WATER HEATER 
THERMOSTAT 
Robertshaw Thermostat Co. 401 
THERMOSTAT BULLETINS * 
Robertshaw Thermostat Co. 492 
THERMOSTAT FOR SPACE HEATERS, 
GARAGE HEATERS, ETC 
Robertshaw Thermostat Co. 402 
UNIT-OR GAS-FIRED HEATER 
American Gas Products 
Corpn. 459 
A. G. P. GAS-FIRED STEAM RADIATORS, 
UNVENTED AND VENTED 
American Gas Products 
Corpn. 460 
VULCAN GAS APPLIANCES 
Standard Gas Equip- 
ment Corpn. 350 


PILOTS & CONTROL 


“PATROL” PILOT AND TEMPERATURE 
CONTROL 
The Patrol Valve Co. 608 
SAFETY PILOTS FOR COIL WATER 
HEATERS 
Spencer Thermostat Co. 403 
SAFETY PILOTS FOR BARBER BURNERS 
Spencer Thermostat Co. 404 
THERMOSTATS FOR CONVERTING TANK 
WATER HEATERS INTO AUTOMATIC 
STORAGE SYSTEM 
Spencer Thermostat Co. 405 
SELF-CLOSING TEMPERATURE RELIEF 
VALVES FOR THE PROTECTION OF 
HOT WATER BOILERS 
Spencer Thermostat Cv. 406 


REFRIGERATION 


APARTMENT HOUSE BOOK 

Electrolux Refrigerator 

Sales, Inc. 493 
ARCHITECTS MANUAL 

Electrolux Refrigerator 

Sales, Inc. 494 
GENERAL CONSUMER BOOKLET 

Electrolux Refrigerator 

Sales, Inc. 495 
SECRET OF SILENCE IN REFRIGERA- 

TION 
Electrolux Refrigerater 
Sales, Inc. 361 


WATER HEATING 


THE UTILITY 
CONSTANT HOT WATER 


Weisbach Co. 72 
KOMPAK BOOK 
Kompak Ce. 263 
WARM FRIENDS (RADIANT GAS 
HEATERS) 
Welsbach Co. 71 
PAINT 


QUIGLEY TRIPLE-A PROTECTIVE COAT- 
INGS 

Quigley Company 345 
TUCHNICAL PAINTS 

Cheesman-Elliot Co., Inc. 553 
PROTECT AND DECORATE 

-Quigley Furnace Special- 

ties Co. 407 


MISCELLANEOUS 


ALCO CARBIDE GAS BURNERS, FIX- 
TURES AND LIGHTING ACCESSORIES 


American Lava Corpn. 36 
HAWKS GAS FILTER 
Hugo Mfg. Co. 580 


HAWKS LINE OF GAS APPLIANCES 
Hugo Mfg. Co. 581 


Eprror, AMERICAN GAs JourNAL, 53 Park Prace, New Yorx ! 


l Please send (at no expense to me) the following booklets. | 
| (Insert numbers from list) 
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